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suitable  for  programming  communications  applications.  Volume  1 of  this  report 
contains  a description  of  the  process  used  to  develop  hypotheses  on  what 
features  are  required  of  a language  suitable  for  programming  communications 
applications.  This  volume  also  contains  rationale  for  selection  of  JOVIAL/ 
J73I,  efficiency  requirements  and  results  of  a questlonnar le  concerning  hlgh- 
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Appendix  C 


This  appendix  contains  the  language  features  list  and  language  ratings. 
Th3  features  list  is  a revised  and  expanded  version  of  the  features  list  in 
[1].  The  ratings  are  new.  In  general,  each  feature  has  a rating  for  each 
language. 

The  features  are  organized  as  follows: 

1 Declarations  and  Storage  Management 
1 Data  Types  and  Operations  (Scalar) 

2 Integer  Data  Type 
2 Real  Data  Type 
2 Status  Data  Type 
2 Bit  Data  Type 
2 Boolean  Data  Type 
2 Character  String  Data  Type 
2 Pointer  Data  Type 
2 Label  Data  Type 
2 Procedure  Data  Type 
1 Aggregate  Data  Types 
2 Set  Data  Type 
2 File  Data  Type 
2 Array  Data  Type 
2 Structure  Data  Type 
2 Union  Data  Type  (or  Overlays) 

I Control  Structures 

1 Program  Development  Aids  (and  Miscellaneous) 

Each  feature  is  preceded  by  two  numbers.  The  first  is  the  feature 
number.  The  second  is  a hierarchical  level  number.  The  feature  text  is  also 
indented  according  to  its  hierarchical  level. 

Each  feature  is  followed  by  its  language  ratings,  listed  in  the  following 
order ; 

CHOL  the  ideal  Communications  HOL  criterion  (2] 

IROIWAN  the  DoD  IROfWAN  criterion  (3] 

J73C  the  new  JOVIAL  J73/C  criterion/language 

J73I  the  JOVIAL  J73/1  language  (4) 

PASCAL  the  PASCAI.  language  [3] 

PLI  the  Multics  PL/1  language  [6) 

CS4  the  CS-4  language  [7] 

J3  the  standard  JOVIAL  J3  language  [8J 

A rating  for  a particular  language  consists  of  a single  symbol,  followed 
by  an  optional  list  of  section  references  (to  the  appropriate  language 
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manual),  followed  by  an  optional  comment  enclosed  In  parentheses.  The 
references  Indicate  which  sections  were  used  to  determine  the  rating.  A 
reference,  such  as  5.2,  includes  all  subordinate  sections,  such  as  5.2.1,  If 
the  rating  can't  be  determined  from  Just  the  text  after  5.2  and  prior  to 
5.2.1.  The  comments  allow  the  ratings  to  be  qualified  so  as  to  provide  for 
unusual  circumstances.  (Note:  for  PASCAL,  numeric  references  are  to  the 
revised  report;  alphanumeric  references  or  references  beginning  with  U are  to 
the  user  manual.) 

The  rating  symbols  and  their  meanings  are  listed  below: 

+ the  language  has  the  feature 
- the  language  does  not  have  the  feature 
n the  feature  does  not  apply 

? can  not  determine  from  the  manual  whether  or  not  the  language  has  the 
feature 

o used  for  criteria,  means  don't  care 
. same  as  o,  but  blocks  the  inheritance  of  ratings 

space  no  rating,  but  references  and/or  comment  exist 

An  n rating  usually  means  a higher  level  feature  is  rated  - or  the  feature 
depends  on  the  relationship  between  two  other  features  and  the  language 
doesn't  have  both  of  them. 

Not  every  feature  has  ratings.  In  particular,  higher  level  features 
ending  with  ...  often  have  no  ratings  since  the  feature  is  merely  a prefixing 
phrase  for  the  subordinate  features.  Also,  if  a language  does  not  have  a 
particular  data  type  (e.g.,  PASCAL  has  no  bit  type),  then  the  major  section 
for  that  type  (e.g.,  2 Bit  Data  Type)  will  have  no  ratings  for  that  language 
ottier  than  a - for  the  level  2 feature.  The  subordinate  features  are  assumed 
to  be  rated  n. 

For  the  criteria  (l.e.,  CHOL,  IROfUAN,  J73/C),  the  listing  program  has 
supplied  a default  rating  of  o for  features  with  no  rating  for  the  particular 
criterion.  In  addition,  the  references  and  comment  of  the  immediately  higher 
level  rating  are  inherited  and  enclosed  in  square  brackets  when  a default  o 
rating  is  supplied. 

For  the  criteria  (l.e.,  CHOL,  1R0M1AN,  J73/C),  tlie  listing  program 
performs  the  following  changes  to  the  rating  symbols  (after  default  o ratings 
are  supplied): 

if  parent  and  son  then  new  son 

? o ? 

“ftijO  n 


If  a rating  symbol  has  been  altered  by  this  process,  it  is  followed  by  an 
asterisk  in  the  listing. 
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For  J73/C,  many  of  the  ratings  contain  the  comments  "if  RKSTRICTED"  or 
"unless  RF.STR  ICTED".  J73/C  programs  may  be  compiled  with  or  without  a 
RESTRICTED  option.  If  the  restrictions  are  enabled,  then  certain  language 
features,  such  ns  implicit  type  conversions,  are  not  allowed  (i.e.,  result  in 
error  messages).  Thus,  a feature  rating  of  "+  (unless  RESTRICTED)"  means  that 
J73/C  has  ttie  feature  wtien  not  restricted  and  does  not  have  the  feature  when 
restricted. 
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1 1 Declarations  and  Storage  Management 

CHOL  o 

IROlWAN  o 
J73C  o 

2 2 implicit  declarations 


CHOL 

- 

1.3 

IROWAN 

- 

5B 

J73C 

- 

1.3 

J73I 

- 

1.3 

PASCAL 

- 

2.  4. 

PL  I 

+ 

5.2.6 

CS4 

- 

J3 

+ 

2461 

3  3 choice  of  properties  depends  on  initial  letter  of  identifier 


CHOL 

n 

* [1.31 

IROt^lAN 

n 

* [5B] 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 

5.3.1 

CS4 

n 

J3 

- 

4 3 choices/defaults  are  programmer  specifiable 


CHOL 

n 

* [1.3] 

IROlWAN 

n 

* [5B) 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 

5.3.1 

CS4 

n 

J3 

+ 

2488,  2461 

5 2 contextual  declaration 


CHOL 

- 

IROlWAN 

o 

J73C 

- 

J731 

- 

1.3 

PASCAL 

- 

2.  4, 

PLI 

+ 

5.2.4 

CS4 

- 

J3 

- 

C-4 
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f)  3 assumed  for  otiierwise  undeclared  identifiers 
CHOI,  n * 1 . 3 

IKOiMAN  - 5A,  3B  (type  of  constant  identifier  not  determined  by 

initialization  value) 

J71C  n * 1.3 

.1731 

PA.SCAl. 

PI,1  + b.2.4,  5.2.5 

CS4 

J3 


7 3 


for  local  loop 
CHOL 
IK0M3AN 
I73C 
J731 
I’A.SCAI. 
Pl,l 
CS4 
.7  3 


control  variables 
n * 

o bK,  (5A) 
n * 

- 3.9 

- 9.2. 3. 3,  4.C. 3 

- 12.9 

- 4.7 
+ 2455 


8 3 for  label  constants 


CHOI. 

+ 

IKO^WAN 

o 

6G 

.J73C 

+ 

J731 

+ 

2.3.2 

PASCAL 

- 

10 

PLl 

+ 

5.2. 3.2.2 

CS4 

+ 

J3 

+ 

2459 

9 2 explicit  declarations 


CHOL 

+ 

1 . 3 

IKONMTIN 

+ 

5B 

J73C 

+ 

1.3 

J73I 

+ 

2 

PASCAl. 

+ 

5.  7,  10 

PL  I 

+ 

5.2.3 

CS4 

+ 

2.2,  2.3 

J3 

+ 

2462 

C-5 
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10 

3 

always  required  (except,  perhaps,  for  loop  variables  and  labels) 

CHOL 

+ 1.3 

IROlWAN 

+ 5A,  5B,  6G 

J73C 

+ 1.3 

J731 

+ 1.3 

PASCAL 

+ 2,  4,  10,  11 

PL  I 

- 5.2.4,  5.2.6 

CS4 

+ 

J3 

- 2461 

11 

3 

required  for 

loop  control  variables 

CHOL 

o 

IROIWAN 

o 6E,  5B 

J73C 

+ 

J73I 

+ 1.3,  3.9 

PASCAL 

+ 9.2. 3. 3 

PLl 

- 

CS4 

+ 4.7 

J3 

- 2455-2458 

12 

3 

for  labels. . . 

CHOL 

o 

IROlWAN 

. 6G,  5B 

J73C 

+ 

J73I 

+ 2.3 

13 

4 

required 

CHOL 

o 

IRONMAN 

o [6G,  5B] 

J73C 

- 

J731 

+ 2.3.2  (only  if  name  is  declared  in  an  enclosing  scope) 

PASCAL 

+ 10 

PL  I 

- 

CS4 

- 

J3 

- 2459 

14 

4 

permitted 

CHOL 

o 

IROlWAN 

o [6G,  5B] 

J73C 

+ 

J731 

+ 2.3.2 

PASCAL 

- 

PLl 

+ 5.2. 3.2.2 

CS4 

- 

J3 

- 2459 

C-6 

/ 

t 

'' 

- — 
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15  3 factoring... 

t;HOl,  o [1.3] 

IKOMIAN  o (5Bi 
J73C.  o [1.3] 

33 

16  A for  identifiers 

CHOL  o 

IROlWAN  o [5B] 

J73C 

37 31  -2.1.4 

PASCAL  + 7 (variable  declarations  only) 
PLl  + 5.2. 1. 1 

CSA  +2.3 

33  -2464.1 

17  5 for  array  bounds 


CHOL 

- 

1.3 

IHOlWAN 

o 

[5B] 

3 73C 

n 

* 1.3 

3731 

- 

2.  1. 5.6 

PASCAL 

- 

PLl 

+ 

5.2.  1. 1 

CS4 

- 

33 

- 

2468.1 

18  4 for  any  property 

CHOL  -1.3 

IR0M1AN  o [5B] 

3 73C  - 1.3 

3731  - 2 

PASCAL  - 6 

PLI  + 5.2. 1 . 1 

CS4  -2.3 

33  - 2463,  2464.1 

19  4 Implies  storage  allocation  layout 

CHOL  - 1.2.6 

IKONMAN  o [5B] 

373c  -1.^.6 

3731 

PASCAI. 

PLl 

CS4 

33  - 2465.5 


C-7 
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20  2 abbreviate  declarations  with... 
CHOL  o 

IROiWAN  o 
J 7 iC  o 

PASCAL 
CS4 


21  3 language  defined  defaults 


CHOL 

o 

IRONMAN 

+ 

1C 

.)  7 3C 

+ 

J731 

+ 

2.1.3,  2.1.5 

PASCAL 

- 

PL  I 

+ 

5.3.3,  5,3 

CS4 

- 

2.3.3  (except 

J3 

+ 

2463,  2473.6, 

22  3 


23  3 


programmer-def  ined  defaults 


CHOL 

- 

1.3 

IROIMAN 

- 

1C 

.)73C 

- 

1.3 

J73I 

- 

PASCAL 

- 

PL  I 

+ 

5.3,  1 

CS4 

- 

J3 

- 

implementation-defined  defaults 
CHOL 

IROfMAN  - 1C 

J73C 

J731 

PASCAL 

PL  I 

CS4 

J3 


24  2 abbreviate  declarations  using  textual  substitutions 
CHOL  + 

1ROM3AN  o 
J73C  + 

J73I  + 

PASCAL 
PL  I 


+ 


Declarations  and  Storage  ManaKt^ment 


# 


25  3 


26  3 


27  3 

t 


28  2 


local  macros 


LlKi: 


CHOI, 

+ 

( restr ic  ted 

IROMi  AN 

+ 

5G 

.17  it; 

+ 

J731 

+ 

2.5 

PASCAL 

- 

PLl 

- 

CS4 

- 

.13 

+ 

2421 

nal  macros 

CHOL 

+ 

IROIMAN 

+ 

5G,  12A 

J7JC 

+ 

J731 

+ 

2.5,  2.6.3, 

PASCAL 

- 

PL  I 

- 

CS4 

- 

J3 

2 460 

CHOL 

IKOfMAN 

- 

56- 

J73C 

- 

.1731 

- 

PASCAI. 

- 

PLl 

+ 

5.2.2 

CS4 

- 

JJ 

+ 

2476 

late  declarations  using 

CHOL 

+ 

IROIMAN 

+ 

3-5A,  120 

.J73C 

+ 

J731 

- 

PASCAL 

+ 

6 

PLl 

- 

CS4 

+ 

6 

.13 


to  use  in  declarations) 


2.6.4 


programmer-defined  type 


names 


29  2 order  of  declaration's  components... 
CHDL  o 

IKOfWAN  o 
.)73C  o 


C-9 


30  3 


31  3 


32  2 


33  3 


34  3 
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is  fixed 


CHOL 

o 

IROlWAN 

o 

J73C 

+ 

( partly) 

J731 

+ 

2.1.3,  2.1.4,  2.1.5 

PASCAI. 

+ 

6.  7 

PLI 

- 

(:S4 

+ 

( partly) 

J3 

+ 

2463-64,  2468,  2472-73,  2475' 

; ion  is 

permitted 

CHOL 

o 

IR01«-IAN 

o 

J73C 

+ 

(partly) 

J73I 

+ 

1.5,  2.1.6  (overlays,  block  i 

PASCAL 

- 

PLI 

+ 

5.2.1 

CS4 

+ 

(partly,  especially  keyword  ; 

J3 

+ 

2465,  2474  (overlays) 

)n  of  declarations... 

CHOL 

o 

IROM1AN 

o 

J73C 

o 

it  r ic  ted 

(declarations  are  grouped) 

CHOL 

+ 

IROIWAN 

o 

J73C 

+ 

(if  RESTRICTKD) 

J731 

- 

PASCAL 

+ 

10 

PLI 

- 

CS4 

+ 

2.1 

J3 

- 

;r  icted 

(declarat ions /statements  in ter mi: 

CHOL 

- 

IROIilAN 

o 

.J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

1.6.2,  2.2 

PASCAL 

- 

PLI 

+ 

2.2,  2.5 

CS4 

- 

J3 

+ 

2450. 1 

C-IO 
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33  3 declaration  before  use  is  required 
CHOL  + 

IROM-IAN  o 

J73C  + (if  RESTRICTED) 

J73I  ? 1.3.3,  2.2.3 

PASCAl.  - (but  is  usually  the  case) 

RLI 

CS4  + 2.2 

,13  + 2489.  14 

36  3 different  kinds  of  declarations  must  be  in  a specific  order 

CHOL 

IROfWAN  o 

J73C 

J73I 

PASCAl.  + 10 

Pl.l 
CS4 
J J 

37  3 expressions  in  a declaration  may  use  identifiers  declared  in... 

CHOL  o 

IKOfWAN  o 

J73C  o 

.1731  - 2.1.4,  2.1.5,  2.1.7 

.13  - 2464,  2468,  2473,  2475,  2489.  14 

38  4 outer  blocks,  procedures,  etc. 

CHOL  + 

IROfMAN  o 

.I73C  + 

.1731  n 

PASCAL  <-2,  10 

PLI  + 4. 3.2.2 

CS  4 +4.3,  5.1 

J3  n 

39  4 lexically  preceding  declarations  it:  the  immediate  block/procedure 

CHOL  + 

IROH1AN  o 

.173C  + 

J73I  n 

PASCAL  +2,  10 

PLI  - 4. 3.2.2 

CS4  + 2.2,  2.3,  2.3.3 

J3  n 
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40  4 the  current  declaration 

CHOI. 

IKONMAN  o 
-I73C 

J73I  n 

PASCAI,  12,  10  (+  for  type  definitions,  probably  - for  all 
else) 

Pl.l  - 4. 3.2.2 

CS4  + 2.2,  2.3,  2.3.3 

J 3 n 

41  4 lexic.illy  following  declarations  in  the  immediate  block/procedure 

CHOL 

IROIWAN  o 
J73C 

J73I  n 

PASCAL  - 2,  10  (except  type  definitions) 

PLl  - 4. 3.2.2 

CS4  - 2.2 

J3  n 

42  3 evaluation  order  of  declarations  is  same  as  lexical  order 

CHOL  + 

1R0M3AN  o 
J73C  + 

J73I  ? (makes  no  difference) 

PASCAL  + 2,  10  (probably) 

PLl 

CS4  + 2.3.3 

J3  ? (makes  no  difference) 

43  2 types  of  variables  are... 

CHOL  o 
IROniAN  o 
J73C  o 

44  3 static 

CHOL  + 

IROfflAN  + 3A 
.I73C  + 

J731  + 2.1 

PASCAL  + 2,  7 
PLl  +4.1.3 

CS4  + 2.3,  2.3.1 

J3  + 2462 
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45  3 


46  2 


47  3 


48  3 


49  4 


dynamic 

CHOL 

I ROW  AN  - 3 A 

J73C 

.1731 

PASCAL 

PL  I 

CS4 

J3 

name  scoping/ scope  of  a definition's  validity 
CHOL  o 

IRONMAN  o 
J73C  o 


simple  statement 
CHUL 

IROWAN  o 5C 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

statement  groups  (other  than  subroutines) 
CHOL 

IROfMAN  o 5C 

.I73C 

J73I 

PASCAL 

PLI  + 5.1,  2.2 

CS4  + 4.3 

J3 

not  nested 

CHOL  n * 

IROWAN  o 5C 
J73C  n * 

J73I 

PASCAL  n 
PLI  +5.1 

CS4  +4.3 

J3  n 
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30  4 nested/override  permitted 

CHOL  n * 

1R0^WAN  o 3C  (not  clear  that  blocks  are  permitted) 

J73C  n * 

J731 

PASCAL  n 

PLl  +5.1 

CS4  + 4.3 


51  4 nested/no  override 
CHOL  n * 

IRONMAN  - 5C 

J73C  n * 

J731 

PASCAL  n 

PLI 

CS4 


52  3 subroutine  bodies 

CHOL  + 

IROIMAN  + 5C 
J73C  + 

J731  + 

PASCAL  + 10,  2,  4 
PLl  + 5.1,  2.2 

CS4  + 

J3  + 

53  4 not  nested 

CHOL  + 

IR0W1AN  + 5C 
J73C  + 

J73I  + 1.3.3 
PASCAL  + 10,  2,  4 
PLI  +5.1 

CS4  +5.1 

J3  + 2489 

54  4 nested/override  permitted  (see  free  name  analysis) 

CHOL 

IROlflAN  + 5C 

J73C  + (unless  RESTRICTED) 

J731  + 1.3.3 

PASCAL  + 10,  2,  4 
PLI  + 5.1 

CS4  +5.1 

J3  - 2484.9  (no  procedure  nesting) 
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55  4 nesting  within  recursive  subroutines  is  permitted 

CllOL 

IKOrWAN  o 7B 

,J73C  + (unless  RESTKICTEU) 

J731  + 1.3.3,  2.2,  1.4 

PASCAL  + 10,  2,  4 

PLl  +5.1 

CS4  n (no  recursive  procedures) 

J3  n (no  recursive  procedures) 

56  3 use  of  a name  outside  its  defining  scope 

CHOL  o 

IROr^lAN  . 

J73C  o 

57  4 may  forbid  name's  use  outside  defining  scope 

CHOL  + 

IROttlAN  + 3-5B 

J73C  + (if  RESTRICTED) 

J731 

PASCAI. 

PLI 

CS4  + 6.1.2,  7.2.1,  7.3.1 

J3 

58  4 permit  different  degrees  of  read/write  access 

CHOL  + 

IROlWAN  o 3-5B 

J73C  + 

J731 

PASCAL 

PLI 

CS4 

J3 


59  2 free  names... 

CHOL  o 

IROMiAN  o 

.173C  + 

J73I  + 

PASCAL  + 

PLI  + 

CS4  + 

J3  t 
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60  3 used  in  blocks  and  bound  to  def.  in  enclosing  block/procedure 

CHOL  n (blocks  not  allowed) 

IRDI^IAN  o 
J73C 
J731 
PASCAL 

PLl  + 5.1,  3.3 

CS4  + 4.3 

J3 

61  4 use  and  def.  of  an  auto,  variable  must  be  enclosed  by  same  procedures 

CHOL  n * ((blocks  not  allowed)] 

IROlWAN  o 
J73C  n 
J731  n 
PASCAL  - 10,  2,  4 
PLI  - 5.  1 

CS4  - 4.3 


62  3 used  in  blocks  and  bound  to  def.  in  a specified  environment 

CHOL  n (blocks  not  allowed) 

IR0^WAN  o 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 

63  3 used  in  subroutines 

CHOL  + 

IROIWAN  o 

J73C  + 

J731  + 

PASCAL  + 

PLl  + 

CS4  + 

J3  + 

64  4 static  binding 

CHOL  + 

IROlWAN  + 5C,  7C,  12D 
J73C  + 

J73I  + 1.3.3 

PASCAL  + 2 

PLl  + 5.1,  3.3 

CS4  +4.3,  5. I,  2.4. 1 

J3  + 2459-62,  2489 
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65  5 constant  names,  static  variables,  etc. 

CHOI,  + 

IR()^MAN  + 5C,  7C,  12D 
J7  3(:  + 

.1731  + 1 . 3.  3 

PASCAL  + 2 

PLI  +5.1,  3.3 

CS4  + 4.3,  5.1,  2.4.1 

J3  + 

66  5 stack-allocated  variables;  parameters 

CHOI,  + 

IROIWAN  + 5C,  7C,  12D 
J73C  + 

.1731  + 1.3.3 

PASCAL  + 2 

PLI  + 5.1,  3.3 

CS4  + 4.3,  5.1,  2.4.1 

J3  + 2484-85  (no  AUTO  variables) 

67  4 complle-time  binding  to  external  names  (external  context  specified) 

CHOI,  + 

IROIWAN  + 12A,  12B 

.J73C  + 

J731  + (CtMPOOL  only) 

PASCAL 

PLI 

CS4  + 

J3  + 

68  5 binding  context  is  named  file  of  declarations 

CHOL  + 

IROIHAN  + 12A,  IB 

J73C  + 

J731  + 1.6.1,  2.6.3 

PASCAL  n 

PLI  n 

CS4 

J3  + 2460 

69  5 binding  context  is  named  module 

CHOL 

IROI^IAN  + 12A,  IB 

J73C 

J73I 

PASCAL  n 

PLI  n 

CS4  + 7.3.1,  7.2.1 

J3 
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70 

3 

names  t o be 

bound  are  specified  explicitly 

CHOL 

+ (except  for  subnames) 

IR0r<3AN 

+ 12B,  IB 

.I73C 

+ (except  for  subnames) 

J731 

+ 2.6.4 

PA SCAD 

n 

PL  I 

n 

CS4 

+ 7.3.1  (opt iona 1 ) 

J3 

- 

71 

3 

names  to  bo 

bound  are  not  specified  explicitly 

CHOL 

+ 

IKOrWAN 

+ 12B,  IB 

J73C 

+ 

J731 

+ 2.6.4 

PASCAI. 

n 

PLl 

n 

CS4 

+ 7.3.1 

J3 

+ 2460 

72 

5 

context  name 

specified  inside  module 

CHOL 

+ 

IROIWAN 

o [12A,  12B) 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLl 

n 

CS4 

+ 7.3.  1 

J3 

- 

73 

5 

context  name 

defined  externally  (outside  module) 

CHOI. 

- 

IROIMAN 

o [12A,  12B] 

J73C 

+ 

J73I 

+ 2. 6. 4. 2 

PASCAL 

n 

PLl 

n 

CS4 

- 

J3 

+ (not  specified  how) 

74 

5 

bind  one  free  name  to  another 

CHOL 

- 

IROIWAN 

? 12D 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLl 

n 

CS4 

+ 7.3.1 

J3 
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76  5 


77  4 


78  5 


79  5 
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binding  contexts  can  be  indirectly  referenced 
CHOI.  o 

IROM^AN  o 112A,  12 B] 

J73C 

J731 

I’ASCAl,  n 

PL  I n 

CS4  + 7. 3.  1 

J3 


modules  and  declarations  can  be  in  same  context  file 


CHOL 

- 

IROttlAN 

12A 

J73C 

- 

J73I 

- 

2.6.3 

PASCAL 

n 

PL  I 

n 

CS4 

+ 

7.  3.  1 

J3 

- 

2 460. 

dynamically  bound  free  names 
CHOL 

IROl^lAN  - 5C 
J73C 
J 731 

PASCAL  - 2,  10 

Pl.l 

CS4 

J3 


when  routine  is  invoked-always 
CHOL  n * 

IHOf^lAN  n 
J73C  n * 

J73I 

PASCAL 

PLl 

CS4 

J3 


in  context  of  routine's  use  as  a parameter 
CHOL  n * 

IROfWAN  n 
.I73C  n * 

.1731 
PASCAL 
PL  I 
CS4 
J3 
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SO  S when  routine  is  returned  as  function's  value 

CHOI.  n * 

IROiWAN  n 
J73C  n * 

J73I 
PASCAL 
PL  I 
CS4 
J3 

81  b explicit  operator  exists  to  bind  names  dynamically 

CHOL  n * 

IROlt-lAN  n 
J73C  n * 

J73I 
PASCAL 
PL  I 
CS4 
J3 

82  b no  constraints  on  free  variable  bindings 

CHOL  n * 

IROIMAN  n 
J73C  n * 

J731 
PASCAL 
PL  I 
CS4 
J3 

83  4 explicit  specification  that  names  are  external  (no  context  specified) 

CHOL  + (export  clause) 

IROM1AN  - 12B 

J73C  + (export  clause) 

J73I  + 2.6.1,  2.6.2 

PASCAL  + 13,  13. A. 2 

PLI  + 5.1.2,  5.4.19 

CS4 
J3 

84  5 can  specify  attributes  for  external  names 

CHOL  + 

IROfUAN  n * [12B] 

J73C  + 

J73I  + 2.6.1,  2.6.2 

PASCAL  + 13,  13. A. 2 (external  procedures  and  files) 

PLI  + 5.1.2,  5.4.  19 

CS4  n 

J3  n 
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85  b 


86  A 


87  2 


88  3 


89  3 


well  defined  response  if  attributes  don't  match  defining  occurrence 
CHDL  + 

1RI)M-1AN  n * [12B] 

J7  3C  + (if  RKSTKICTRI)) 

J73I 

FASCAl. 

PLl 

CSA  n 

.11  n 

programmer  control  over  static  or  dynamic  binding 
CHOL 

IR()NM/\N  n 5(; 

.J73(: 

J73I 

PASCAI.  - 2,  10 

PM 
CS4 
.11 

static  storage 

CHOI,  + 

IROfWAN  + 3-5C 

J73C  + 

J731  + 

PASCAL  +2,  13 

PM  + 4, 3.2.3,  5.4.49 

CS4  +2.3.3 

.13  + 

local  to  blocks 

CHOL  n (no  blocks) 

IROlWAN  - 3-5C 

.I73C  n (no  blocks) 

J73I  n 

PASCAL  n 

Pl,l  + 4. 1.2. 3,  5.  1 

CS4  + 2.3.3,  4.3 

J 1 n 

local  to  subroutines 


CHOL 

+ 

IROr^lAN 

? 

3-5C 

J73C 

+ 

J73I 

+ 

1.3.3,  1.4 

PASCAL 

- 

10 

PLI 

+ 

4. 3.2. 3,  5 

CS4 

+ 

2.3.3,  5.1 

J3 

+ 

2489 
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90  3 local  to  compilation  unit 
CllOL  + 

I KOMI  AN  + 3-3C 

J73C  + 

J7jl  + 1 .3.3,  l.A 

PASCAI.  +2,  13 

I’Ll  + 4. 3.2. 3,  5.1,  2.1  (i.e.,  an  external  procedure) 

CSA  +2.3.3,  2,1 

.13  + 24H9 


91  3 external  to  compilation  units 


CHOI, 

+ 

IKOlWAN 

+ 

3-5C,  5L 

.173(: 

+ 

J7  3I 

+ 

1.1,  1.3.3,  1.4,  1.6,  2.6.3,  2.6.4 

PASCAL 

- 

PLI 

+ 

4.3.2. 3,  5.1.2,  5.4.19  (external  static) 

CS4 

+ 

7.3.1,  7.2.1 

J3 

+ 

2489,  2460 

92  3 ability  to  overlay  static  storage 

3-3(;,  3-5C,  3-3H 


CHOL 

+ 

IKOH1AN 

+ 

J73C 

+ 

J731 

+ 

PASCAL 

- 

PLI 

+ 

CS4 

+ 

J3 

+ 

93  2 <?utomatic  storage 


CHOL 

IROWIAN 

5E 

.J73C 

+ 

J73I 

+ 

PASCAL 

+ 

2,  10 

PLI 

+ 

4. 3.2.2, 

CS4 

+ 

2.3.3 

J3 

- 

94  3 run-time  allocation 


CHOL 

IROIWAN 

o 

[5E] 

J7  3C 

+ 

J731 

1,4 

PASCAL 

+ 

10 

PLI 

+ 

4. 3.2.2 

CS4 

+ 

2. 3.3 

.13 

n 
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95  3 allocation  as  statii  storage  permitted 
CHOI,  + 

IKOrtlAN  o [5K] 

J73(;  + 

J73I  +1.4 

PASCAL  ? 

Pl.l  - 4. 3.2.2 

(;S4  - (reentrant  code  required) 

J3  n 


96  3 automatic  storage  local  to  blocks 


CHOL 

IKONMAN 

J73C 

.1731 

PASCAl, 

PL  I 
CS4 
.13 

97  4 allocation  at 

CHOL 

1R0M1AN 

.I73C 

.1731 

PASCAL 

PL  I 

CS4 

.13 

98  4 al  local  ic)n  at 

CHOL 

IK01WA.N 

J73C 

J73I 

PASCAL 

PLI 

CS4 

.13 


n (no  blocks) 
o 15K1 

n (no  blocks) 

n 

n 

+ 4. 3.2.2,  5. 1 
+ 2.3.3,  4,3 
n 

block  entry/exit 
n * [ (no  blocks) ) 
o [5E] 
n 
n 
n 

+ 4. 3.2.2 
+ 2.  3.  3,  4.3 
n 

procedure  entry/exit 
n * t ( no  blocks) ] 
o [5E] 
n 
n 
n 


n 


99  4 programmer  may  choose  allocation  at  block  or  procedure  entry/exit 
CHOL  n * [(no  blocks)) 

IROIWAN  o [5F.) 

J73C  n 

.1731  n 

PASCAL  n 

PLI 
CS4 

J 3 n 
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100  4 explicitly  allocated  dynamic  storage  (local  generators) 


CHOI, 

n 

* [ (no  blocks) ] 

IROIWAN 

o 

[3K] 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

+ 

5.4.2  (automatic  areas) 

CS4 

- 

J3 

n 

101  3 


102  4 


automatic  storage  local  to  subroutines 


CHOL 

+ 

IKOrWAN 

7B 

J73C 

+ 

J731 

+ 

1.3.3,  1.4 

PASCAL 

+ 

2.  10 

PLl 

+ 

4. 3.2.2 

CS4 

+ 

2.3.3,  5.1 

J3 

n 

at  ion  at 

subsystem  entry/exit 

CHOL 

- 

IKOli-IAN 

o [7B] 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLl 

- 4. 3.2.2 

CS4 

9 

J3 

n 

103  3 automatic  storage  local  to  subsystems 
CHOL 

IROIWAN  o (5E] 

J73C 

J73I 

PASCAL 

PLl 

CS4  ? 2. 1 

J 3 n 


104  3 ability  to  overlay  automatic  storage 


CHOL 

+ 

IROM'IAN 

+ 

3-3G, 

J73C 

+ 

J73I 

+ 

1.5, 

PASCAL 

- 

PLl 

+ 

4.3.3 

CS4 

+ 

8.1.1 

J3 

n 
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105  2 


106  2 


107  3 


108  3 


109  3 


programmer  controlled  stack  storage 


CHUL 

- 

IROtt-IAN 

- 

lA 

.1 7 3t; 

- 

J731 

- 

PASCAL 

- 

Pl.l 

+ 

4.3.2. 

CSA 

- 

J3 

- 

heap  storage 

CHDL 

IROt^AN 

3-31 

.I73C 

J731 

- 

PASCAL 

+ 

2,  6.3 

PLl 

+ 

4.3.2. 

CS4 

- 

.13 

- 

Al.LOCATK  object 

CHOL 

+ 

IROMIAN 

+ 

3-31 

J73C 

+ 

J731 

- 

PASCAL 

+ 

10.  1.2 

PL  I 

+ 

12.  1 

CS4 

- 

J3 

- 

explicit  deallocate  operator 


CHOL 

+ 

IRU1*1AN 

- 

3-3.1 

J73C 

+ 

J731 

- 

PASCAL 

+ 

10.1.2 

PLl 

12.13 

CS4 

- 

33 

- 

garbage  collection 
CHOI. 

IKortlAN  + 3-3.1 

J73C 

J73I 

PASCAL 

PL  I 

CS4 

J3 

4 

t 
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no  3 query  space  remaining 
CHOL  o 

1KOM3AN  + 8E 
J 73c  o 

J73I 
PASCAL 
PLl 
CS4 
J3 

111  3 storage  pools 

CHUL  + 

IKOIWAN  o [3-31] 

J73C  + 

J73I 

PASCAL 

PL  I + b.4.2,  4. 3.2. 5,  4. 3.2.1  (areas) 

CS4 

J3 

112  4 zoned  storage 

CHOL  + 

IRO^f^AN  o [3-31] 

J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 

113  4 zoned  storage/programmer  defined  allocation  operators 

CHOL  + 

IROMIAN  o [3-31] 

J73C  + 

J731 

PASCAL 

PLl 

CS4 

J3 

114  4 ALLOCATE/reEE  pools  within  pools 

CHOL  + 

IROlWAN  o [3-31] 

J73C  + 

J73I 

PASCAL 

PLl  + 5.4.2 

CS4 

.13 
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115  4 CLEAR  zone  operator 

CHOL  o 

1R0M-1AN  o 13-31) 

J7  3C  o 

J73I 

PASCAL 

PLl  + 13.6.8 

CS4 

J3 

116  A restrict  an  object  to  a zone 

CHOL  + 

IROMIAN  o [3-31] 

J73C  + 

J73I 
PASCAL 
PL  I 
CS4 
J3 

117  3 exceptions/no  space  available 

CHOL  + 

IROItiAN  o [3-31  1 
J 7 3C  + 

.17  31 
PASCAL 

PLI  + 10.4.1,  10.4.13 

CS4 

J3 

118  3 programmer-defined  exceptions 

CHOL  + 

IROttlAN  o [3-31] 

J73C  + 

J73I 

PASCAL 

PLl 

CS4 

J3 

1192  Init ial Izat ion 

CHOL  + 

IROlflAN  + 5E 

.I7  3C  + 

J731  + 2.1.7 

PASCAL 

PLI  + 4.3.2.  1,  5-4.25 

CS4  + 2.3.2 

.13  + 
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120  3 


121  3 


122  3 


123  3 


124  4 


programmer  must  specify 
CHOL  + 

IKOMIAN  - 5E 

J73C  + (if  RF.STKICTED) 

J73I 

PASCAI. 

PLl 

CS4  + 2.3.2 

J3 


programmer  may 
CHOL 
IROlWAN 
J73C 
J73I 
PASCAL 
PLl 
CS4 
J3 


specify 
+ 5E,  3-5C 

+ (unless  RESTRICTED) 
+ 2.1.7 

+ 5.4.25 

+ 2464,  2468,  2472 


programmer  can  not  specify 
CHt)L 

IROrWAN  - 5E 

J73C 

.1731 

PASCAL  +10,  7 

PLl 

CS4 

J3 

defaul t. . . 

CHOL 

IROIWAN  - 5E 

J73C  - (if  RESTRICTED) 
PASCAL  n 


no 


inltidllzation 


CHOL 

n 

* 

IROHiAN 

n 

* 

J73C 

+ 

(unless  RESTRICTED) 

J731 

+ 

2.1.7 

PASCAL 

n 

PLl 

+ 

4.3.2. 1 (everything  except 

CS4 

+ 

2.3.2 

.13 

+ 

2464,  2468,  2472 

areas) 
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125  4 


126  4 


127  4 


128  4 


129  4 


to  null  value 


CMOL 

n * 

IRIWAN 

n * 

J7JC 

n * 

J7JI 

- 

PASCAL 

n 

Pl.l 

+ A . 3. 2 . 1 (areas 

CS4 

- 

.13 

- 

to  zero  bits 

CHOL 

n * 

IKDIMAN 

n * 

.I73C 

n * 

J7  31 

- 

PASCAI. 

n 

PLl 

- 

CS4 

- 

J3 

- 

to  undefined 

value  (for  access 

CHOL 

n * 

IKOlWAU 

n * lOB,  131),  5E 

J73C 

n * 

J731 

- 

PASCAL 

n 

PLl 

- 

CS4 

+ 2.3.2 

J3 

- 

for  static  storage 

CHOL 

n * 

IK0^♦1AN 

n * 

J73C 

+ 

J73I 

+ 2.1. 7.2 

PASCAI. 

n 

PLl 

+ 4. 3.2.1 

CS4 

+ 2.3.2,  2.3.3 

.13 

+ 

for  automatic 

storage 

CHOL 

n * 

IROMIAN 

n * 

.J73C 

+ 

.1731 

+ 2.  1.  7.2 

PASCAL 

n 

PLl 

+ 4.3.2. 1 

CS4 

+ 2.3.2,  2.3.3 

J3 

n 

checking) 
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130  4 


131  3 


132  4 


133  4 


134  4 


for  heap  storage 


CHDL 

n 

* 

IROIWAN 

n 

* 

J73C 

+ 

J731 

n 

PASCAL 

n 

PLl 

+ 

4.3.2. 1 

CS4 

n 

J3 

n 

programmer-def ined  Initialization. . . 


CHOL 

+ 

IROlt'lAN 

+ 5E,  3-5C 

.J73C 

+ 

J73I 

+ 2. 1.7. 2 

PASCAL 

+ 5 

PLl 

+ 4.3.2. 1,  5.4.25 

CS4 

+ 2.3.2 

J3 

+ 2464,  2468,  2472 

for 

static  storage 

CHOL 

+ 

IROIWAN 

+ 3-5C 

J73C 

+ 

J73I 

+ 2. 1.7.2 

PASCAL 

- 

PLl 

+ 4. 3. 2.1,  5.4.25 

CS4 

+ 2.3.2,  2.3.3 

J3 

+ 2464,  2468,  2472 

for 

automatic 

storage 

CHOL 

+ 

IROfMAN 

+ 5E,  7B 

J73C 

+ 

J731 

- 2. 1.7.2 

PASCAL 

- 10 

PLl 

+ 4. 3. 2.1,  5.4.25 

CS4 

+ 2.3.2,  2.3.3 

J3 

n 

for 

heap  storage 

CHOL 

+ 

1R0M3AN 

+ 5E,  3-31 

J73C 

+ 

J731 

n 

PASCAI, 

- 10.1.2 

PLl 

+ 4. 3. 2.1,  5.4.25 

CS4 

n 

J3 

n 

C-30 
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138  A 


139  A 


Declarations  and  Storage  Management 


for  read-only  data 


CHOL 

+ 

IROIWAN 

+ 

5a 

3 73C 

+ 

3731 

n 

PASCAL 

+ 

5 (named  constants) 

PLl 

n 

CSA 

+ 

2.3.2,  2.3 

33 

n 

named  constants  and  variables  have  (almost) 


CHOI.  o 

IKOhWAN  - 5E 

J73(;  o 

J73I  n 

PASCAL  - 5,  7 

PLl  n 

CSA  +2.3 

J3  n 


same  initialization  syntax 


for  automatic 
CHOL 
IKOfWAN 
J73C 
J731 
PASCAL 
PLl 
CSA 
J3 


or  heap  storage... 

+ 

o 13E1 
+ 

- 2.  1.7.2  (no  heap  storage) 

+ A. 3. 2.1,  5. A. 25,  A. 3.2.2,  A. 3.2. 5 
+ 2.3.2,  2.3.3  (no  heap  storage) 
n 


by  function  call  only/for  certain  data  types 
CHOL 

IROrWAN  - lE 

J73C 

J73I 

PASCAL 

PLl 

CSA 

3 3 n 

by  non-constant  expression  (for  scalars  and  aggregates)... 
CHOL  + 

IROltiAN  o 15E] 

J73C  + 

3731 
PASCAL 
PLl  + 

CSA  + 

33 
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140  5 

for  recid-only  variables 

CHOL 

+ 

IKONM AN 

+ 3A 

J73C 

+ 

J731 

n 

PASCAL 

- 

PLl 

n 

CS4 

+ 2.3,  2.3.2,  2.3.3,  7.1 

J3 

n 

141  5 

for  read-only  structure  components 

CHOL 

+ 

IROIWAN 

+ 3-3G 

J73C 

+ 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

142  5 

for  any  auto 

or  Heap  variable 

CHOL 

+ 

IKOfWAN 

+ 5A 

J73C 

+ 

J731 

- 

PASCAL 

- 

PLI 

+ 5.4.25 

CS4 

+ 2.3,  2.3.2,  2.3.3 

J3 

n 

143  4 

by  a constant 

value  only 

CHOL 

- 

IROlflAN 

- 5A 

.J73C 

- 

J73I 

- 

PASCAL 

+ 5 (named  constants) 

PLI 

- 

CS4 

- 

J3 

n 

144  3 

for  static  storage... 

CHOL 

+ 

IROniAN 

+ 3-5C 

J73C 

+ 

J73I 

+ 

PASCAL 

- 

PLI 

+ 4. 3.2.1,  4. 3.2. 3,  5.4.25 

CS4 

+ 2.3.2,  2.3.3 

.13 

+ 

C-32 
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130  i* 


)31  3 


132  4 


permitted/not  value  preserving 


CHOL 

n 

* 

IROlflAN 

- 

3B 

J73C 

+ 

(unless 

RESTRICTED) 

J73I 

+ 

2.  1. 7.2 

PASCAL 

n 

PL  I 

+ 

4.3.2. 1 , 

, 3.4.23 

CS4 

n 

J3 

+ 

2464.2, 

2470 

exception  conditions 
CHOL 

IROIWAN  . 

J73C 
J73I 
PASCAL 
PL  r 

CS4  + 

J3 

accessing  uninitialized  variable 

CHOL  n * (initialization  required) 

IROIWAN  + lOB,  13D 

J73C  n * (initialization  required  if  RESTRICTED) 

.1731 

PASCAL 

PLl 

CS4  + 2.3.2  (optional) 

J3 
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145  4 by  non-const. mt  expression  (to  be  evaluated  once) 

CHOI. 

IKONMAN  o t3-5C] 

J7iC 

.1711 

I’ASCAI. 

PLI 

(:S4  - 2.3.3 

J3 

146  4 by  a constant  value 

CHOL  + 

IKOIMAN  o [3-5C] 

J73C  + 

J731  + 2.1.7 

PASCAL  + S (named  constants) 

PLI  + 5.4.25 

CS4  + 2.3.3 

J3  + 2464,  2467 

147  3 implicit  conversion... 

CHOL 

IKOiWAN  . 

,I73C  + (unless  RESTRICTED) 

J7  31  + 

PASCAL 
PLI  + 

CS4 

J3  + 

146  4 same  rules  as  for  assignment 
CHOL  + (i.e.,  none) 

IROfflAN  + 3B 

.J73C  + (i.e.,  none  If  RESTRICTED) 

J73l  + 2. 1.7.2 

PASCAL  n 

PLI  + 4.3.2. 1 , 5.4.25 

CS  i n 

J3  + 2464.2,  2470 

1^9  4 perml tted/value  preserving 

CHOL  n * 

IROfMAN  - 3B 

J73C 

J731 

PASCAL  n 

PLI 

CS4  n 

.13 
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153  1 Data  Types  and  Operations 
CHOL  o 

IKOiMAN  o 
.17  30  o 


C-35 


Integer  Data  Type 


15)A  2 


ISb  3 


Ibb  4 


157  4 


158  4 


Integer  Data  Type 


range. 


CHOL 

+ 

1.1.1 

IROrtlAN 

+• 

3-lA 

J73C 

+ 

1.1.1 

.1731 

PASCAL 

6.1.2, 

Pl.l 

+ 

CS4 

+ 

3.2.1 

J3 

+ 

CHOL 

o 

tl.1.1] 

IROfMAN 

o 

[3-lA) 

J73C 

o 

[1.1.11 

implicitly  defined  by  implementation 

CHOI,  - 1.1.1 

IROIMAN  - 3-1 K 

J73C  - 1.1.1  (except  when  size  not  specified) 

J73I  - 2. 1.3.2  (except  when  size  not  specified) 

PASCAL  + f).  1.2 

Pl.l  - 5.4.42,  4.1.5,  5.3.3  (except  when  size  not  specified) 

CS4 

J3 

implicitly  defined  by  size  attribute 


CHOL 

+ 

1.1.1 

IROMiAN 

- 

3-lF 

J73C 

+ 

1.1.1 

J731 

2. 1.3.2 

PASCAL 

- 

PLI 

5.4.42,  4 

CS4 

- 

J3 

+ 

2463. 3-. 5 

explicitly  defined  by  programmt*r 


CHOL 

+ 

1.1.1 

IRONMAN 

+ 

3-lF 

J73C 

+ 

1.1.1 

J731 

- 

PASCAL 

+ 

6.1.3  (subranges) 

PLI 

- 

CS4 

+ 

3.2. 1 . 1 

J3 

+ 

2463-. 5 (range  of  absolute  value) 

C-3b 
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itI* 


159  5 


160  5 


161  5 


162  3 


163  3 


range  attribute  required 


CHOL 

- 

1.1.1 

IROfWAN 

+ 

3-lF 

J73C 

- 

1.1.1 

.1731 

n 

PASCAL 

- 

6.  1.2, 

PL  I 

n 

CS4 

+ 

3.2.  1 . 1 

Ji 

- 

range  attribute  definable  at  run-time 


CHOL 

+ 

I ROW  AM 

o 

13-lF] 

J7  3C 

+ 

J731 

n 

PASCAL 

- 

6.1.3 

PLl 

n 

CS4 

- 

3 . 2 . 1 . 1 

J3 

- 

range  attribute  redefinable  (to  a subrange) 

CHOL 

IROM'IAN  o [3-lF] 

J73C 

J73I  n 

PASCAL  - 6.1.3 

PL  I n 

CSA 
J3 

both  signed  and  unsigned  Integers 
CHOL  o 

IROttlAN  + 3-lF,  llA,  12C  (ability  to  specify  "object  repr.  of 
atomic  data") ) 

J73C  + 

J73I  + 2. 1.3.2 

PASCAL  -6.1 

PLl 
CS9 

J3  + 

size  (precision)... 

CHOL  o (1.1.1) 

IKOfWAN  o [3-lA] 

.I73C  o 1 1.1.1) 


C-37 
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lf)A  4 Implicitly  defined  by  Implementation 
CHOL 

IRDfWAN  + 1 lA,  12C 

J7JC  - (except  when  size  not  specified) 

J7J1  - 2. 1.3.2  (except  when  size  not  specified) 

PASCAL  + 6. 1 

PLI  - 5.4.42,  5.3.3  (except  when  size  not  specified) 

CS4  + 3.2. 1. 1 

J3 

165  4 implicitly  defined  by  range  attribute 

CHOL  + 1.1.1 
IROIWAN  + 1 lA,  12C 
J73C  +1.1.1 

,1731 

PASCAL  ? 6.1.3 

PLI 

CS4  ? 3.2.  1.  1 

J3 

166  4 explicitly  definable  by  programmer 

CHOL  + 1.1.1 
IROMIAN  + llA,  12C 
.J73C  + 1.1.1 

J73I  + 2.1.3 
PASCAL 

PLI  + 5.4.42 

CS4 

J3  + 2463.3 

167  5 size  attribute  required 

CHOL 

IROMiAN  - llA,  12C 
J73C 

J73I  - 2. 1.3.2 
PASCAL  n 
PLI  - 5.3.3 

CS4  n 

J3  + 

168  5 multiple  precision  specifiable 


CHOL 

+ 

1.1.1 

IROMIAN 

+ 

IG,  llA, 

J73C 

+ 

1.1.1 

J73I 

- 

2. 1.3.2 

PASCAL 

- 

PLI 

+ 

5.4.42 

CS4 

- 

J3 

- 

2419. 1-.2 

C-38 
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169  3 range  required  with  size  optional 
CHOL 

IKOlWAN  + 3-IF,  IIA,  I2C 
J73C 

J73I  n 

PASCAL  n 

PL  I n 

CS4  n 

33  - 2463. 3-. 4 (size  required,  range  optional) 


170  3 units  can  be  specified 

CHOL 

IKiWAN  o lA,  IE 

J73C 

1731 

PASCAL 

PLl 

CS4 

33 

171  3 constants 


CHOL 

+ 

1.1.1 

IKOMHAN 

o 

(3-lAj 

3 73c 

+ 

1.1.1 

3 731 

+ 

PASCAL 

+ 

PLl 

+ 

CS4 

+ 

3 3 

+ 

172  4 


173  5 


1 itera Is 


CHOL 

+ 

1.1.1 

IROM3AN 

+ 

2C,  3-lA 

3 73C 

+ 

1.1.1 

3 731 

5.3.3 

PASCAL 

+ 

4 

PLl 

+ 

2.6.2. 3 

CS4 

+ 

1.3. 2. 2 

3 3 

2418. 1 , 

with  embedded  spaces 


CHOL 

0 

IKOfWAN 

o 

2C 

3 7 3C 

- 

3 731 

- 

5.5,  5. 

PASCAL 

- 

14.6 

PLl 

- 

2.6.4 

CS4 

- 

CM 

3 3 

- 

2412 

2418.5  (bases  10  and  8) 
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174  5 with  target  machine  range 

CHOL  + 

IR0^♦1AN  + 2G,  1C,  3-lF 
J73C  + (if  RESTRICTED) 

J731  ? 

PASCAl,  ? 

PLI  + 2.6.2. 3 

CS4  - 3.2. 1.1 

J3  ? 2408.7 

175  4 mnemonic  names  can  be  specified 

CHOL  +1.3 
IROttiAjN  + 5A 
J73C  +1.3 
J731 

PASCAL  + 5 

PLI 

CS4  + 2.3 

J3 

176  5 run-time  values  permitted 

CHOL  + 

1ROJ4-1AN  + 5A 

J73C  + 

J731  n 

PASCAL  - 5 

PLI  n 

CS4  +2.3 

J3  n 

177  4 environmental  parameters 

CHOL  + 

IROH-IAN  + lie 

J73C  + 

J73I  + 

PASCAL  + 

PLI 

CS4  + 

J3 

178  5 max  and  min  integer  value 

CHOL  + 

IROlWAN  o [lie] 

J73C  + 

J731  + 1.2.2  (number  of  bits  per  word) 

PASCAL  + 2.B  (maxint  only) 

PLI 

CS4  + 3.2. 1. 1,  8.4 

J3 


C-40 
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179  5 representation  of  negative  numbers 

CHOL  + 

IKOM-IAN  o [lie] 

J73C  + 

.17  31 
I’ASCAl, 

Pl.l 

CS4 


180  3 variables 

CHOL  + 1.1.1 

IROtilAN  + 5B 

J73C  +1.1.1 

J731  + 4.11,  2.1.3,  2,1.4 

PASCAI.  + 7 

Pl.l  + 4.1.3,  3.4,34,  6,  3.3 

CS4  +2.3 

.13  + 2422  , 2463-4 

181  4 read-only  access  specifiable  (in  a subscope) 

CHOL  + 

IKOIMAN  o 3-3B 
J73C  + 

J731 

PASCAL 

PLl 

CS4 

J3 

182  4 NULL  value  specifiable 

CHOL 

IKOrWAN  o 13B] 

J73C 

.1731 

PASCAL 

PL  I 

CS4 

.13 

183  4 undefined  value  exists 

CHOL 

IROtWAN  o [3B] 

J 7 3C 
J731 
PASCAL 
PL  I 

CS4  + 2.3.2,  3.2. 1.3.4 

.13 
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184  5 


undefined  value  is  specifiable 


185  3 


CHOL 

n 

IROMiAN 

o 

[5B1 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

n 

CS4 

- 

J3 

n 

‘ter  usage  | 

permi tted 

CHOL 

+ 

IR  01*1  AN 

+ 

7G 

J73C 

+ 

J73I 

+ 

2.2 

PASCAL 

+ 

10,  9.1.2, 

PLl 

+ 

6.10 

CS4 

+ 

5.1.1 

J3 

+ 

2446,  2484 

186  4 

i 

I 


exact  match  on  type  required 


CHOL 

+ 

IROIWAN 

- 

IIB,  llA,  12C, 

.J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

2.2.3. 1 

PASCAL 

7 

PLl 

- 

6. 10. 1 , 6. 10.2 

CS4 

+ 

5.  1.  1.  1 

J3 

- 

2446.8 

187  4 


inclusion  match  on  range  attribute 
CHOL  + 

IROrWAN  + lOB,  13D,  7G 

J73C  + (if  RESTRICTED) 

J731 

PASCAL  ? 

PLl 

CS4  + 

J3 


188  5 


actual  input 
CHOL 
IROfMAN 
J73C 
J731 
PASCAL 
PLI 
CS4 
J3 


range  must  be  included  in  formal  input  range 
o HOB,  130,  7GJ 


7 

- 5. 1.1.1,  3. 2. 1.3. 2 


C-42 
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Integer  Data  Type 


189  5 formal  output  range  must  be  included  in  actual  output  range 

CHOL 

IROM-l/VN  o (lOB.  131),  7C1 
J7J(; 

J731 

I'ASCAl-  ? 
f’lJ 

CS4  - 5.  1.1.1,  3.2. 1.3.2 

.13 

190  3 ranges  of  inout  parameters  must  match  exactly 

CHOL 

IKOlflAN  o (lOB,  13D,  7G  ] 

J7  3C 
J731 

PASCAL  ? 

PLl 

CS4  + b.  1.1.1  (REF  parameters) 

J3 

191  5 ranges  must  overlap 

CHOL  + 

IKOIMAN  + lOB,  13B,  3-1 F,  7C 
J73C  + (if  RESTRICTED) 

J731 

PASCAL  ? 

PLI 

CS4  + b. 1.1.1,  3.2, 1.3.2  (COPY  parameters) 

.13 

192  b range  exception  for  parameters 

CHOL  + (need  to  control  whether  or  not  check,  is  performed) 
lR01tl/\N  + lOB,  13D 

J73C  + (need  to  control  whether  or  not  check  is  performed) 

J73I 

PASCAL 

PLl 

CS4  + 3.2.  1.3.2  (assign  exception) 

J3 

193  b range  relationships  not  considered 

CHOL 

IROtllAN  - lOB,  13D 

J73C  + (unless  RESTRICTED) 

J731  + 2.2.3 

PASCAL  ? 

PLl  +6.10 

CS4 

J3  + 2446.8 


C-43 
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194  4 other  safe  matches  (e.g.,  units) 

CHOI. 

IK01*1AN  n 

J73C 

J731 

PASCAL  ? 

PL  I 
CS4 
33 

195  4 conversion  of  output  parameters  (write-only)  permitted 

CHOL 

IRCWIAN  - 3B 

373C  + (unless  RESTRICTED) 

3731  + 2.2. 3.1 

PASCAL  n 
PLl  n 6.10.1 

CS4 

33  + 2446.8 

196  4 conversion  of  input  parameters  (read-only)  permitted 

CHOL 

lR01*iAN  - 3B 

373C  + (unless  RESTRICTED) 

3731  + 2.2. 3. 1 

PASCAL  ? 

PLI  + 6. 10. 1 , 6. 10.2 

CS4 

33  + 2446.8 

197  4 same  conversions  as  permitted  in  assignment  statements 

CHOL  + (i.e.,  none) 

IROIWAN  + 3B 

373C  + (I.e.,  none  if  RESTRICTED) 

3731  + 2.2. 3.1 

PASCAL  ? 

PLI  + 6.10.2 

CS4  + 5. 1.1.1  (i.e.,  none) 

33  + 2446.8 

198  3 function  values 

CHOL  + 

1ROH1AN  + 7D 

3 73C  + 

3731  + 2.2.2 

PASCAL  + 1 1 

PLI  + 12.21,  5.4.47,  6.7 

CS4  +5.1 

33  + 2432,  2485 


C-44 
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199  3 


200  3 


201  3 


202  4 


203  3 


index  data  type 

CHOI,  - (depends  on  how  subrange  types  arc*  represented) 

IKOlWAN  - IK 

J73C  - (depends  on  how  subrange  types  are  represented) 

J731 

PASCAI. 

PL  I 
CS4 
J3 


addition  and  subtraction 


CHOL 

+ 

1.1.1 

IROtMAN 

+ 

3-lB 

J 73C 

+ 

1.1.1 

J73I 

+ 

4.8,  5.2.2 

PASCAL 

+ 

8.  1.  3 

PLI 

+ 

7.3.1 

CS4 

+ 

3.2.  1.4.  1 , 

J3 

+ 

2434 

negat ion 

CHOL 

+ 

1.1.1 

IROiWAN 

+ 

3-lR 

J73C 

+ 

1.1.1 

J73I 

+ 

4.8 

PASCAL 

+ 

8.1.3 

PLI 

+ 

7.3.  1 

CS4 

+ 

3. 2. 1.4.1, 

J3 

+ 

2434 

parentheses  required 


CHOL 

- 

IROHIAN 

o 

13-lB] 

J73C 

- 

J731 

- 

4.8.1 

PASCAL 

- 

8 

PLI 

- 

7.2 

CS4 

- 

3.2.4 

J3 

- 

2434.2 

mult  ipl  icat ion 

CHOL 

+ 

1.1.1 

IROHiAN 

+ 

3-lB 

J73C 

+ 

1.1.1 

.1731 

+ 

4.8,  5.2.2 

PASCAL 

+ 

8.1.2 

PLI 

+ 

7.3.  1 

CS4 

+ 

3.2. 1.4. 1, 

.13 

+ 

2 4 34 

C-45 
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204  3 division  (integer  result) 

CHOL  + 1.1.1 
IROliiAN  + 3-lH 
J73C  +1.1.1 
J731  + 4.8,  5.2.2 

PASCAL  + 8.1.2 

PLI  + 7.3.1,  13.2.8,  7. 3. 1.2.2 

CS4  + 3.2. 1.4.1,  3. 2. 4. 2, 2 

J3  + 2486  (function) 

205  4 symbols  for  integer  and  real  division  are  the  same 

CHOL  o 
IROIMAN  o 2D 
J73C  + 

J73I  + 4.8,  5.2.2 
PASCAl, 

PLI  + 7.3.1 

CS4 

.13 

206  4 symbols  for  integer  and  real  division  are  different 

CHOL  o 

IR0^WAN  o 2D 
J73C 
J73I 

PASCAL  + 8.1.2 
PLI 

CS4  + 3.2. 1.4.1 

.1  3 + 2434,  2486 

207  4 parentlieses  required 

CHOL 

IROIWAN  + 4G 
J7  3C 

.1731  - 4.8.1 

PASCAL  - 8 

PLI  - 7.2 

CS4  - 3.2.4 

.13 

208  3 exponentiation  (integer  result) 

CHOL  - 1.1.1 

IROrWAN  - 3-lR 

J73C  +1.1.1 
.1731  + 4.8,  5.2.2 

PASCAL 

PLI  + 7. 3. 1.2.2 

CS4  + 3.2. 1.4.1,  3. 2. 4. 2. 4 (real  result) 

J3  + 2434 


C-46 
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209  4 


210  4 


211  4 


212  4 


213  4 


by  mill  t ipl  icat  ion 


( IIOL 

n 

* [1.1. i] 

IRO'M  A.N 

n 

* [3-lB] 

.17  jC 

+ 

1 7 11 

+ 

4.8.2 

PAM  Al. 

n 

PLI 

+ 

7. 3. 1 .2.2 

I S ‘4 

+ 

3.2.4  (for  integer  exponents) 

J < 

> 

2 4 34. 7-.  8 

by  1 og.i  r 1 1 bms 

( HOl. 

11 

* [1.1.11 

IKO'M  AN 

n 

* [i-lB] 

.I7)(. 

- 

17  11 

- 

PASCAI. 

11 

PLI 

- 

(:S4 

+ 

(for  noninteger  exponents) 

J J 

- 

constant  exponent  only 

CHOL 

n 

* [1.1.1] 

IROLM  AN 

n 

* [1-lBl 

.1  7 1C 

+ 

J7  31 

+ 

4.8.2 

PASCAL 

n 

PLI 

+ 

7. 3. 1.2.2 

(.S4 

- 

J3 

+ 

2434. 7 

variable  expo'.i€-nt  permitted 
CHOL  ' * [1.1.1] 

IROMIAN  n * [ i-lB] 

J 7 3C 
.17  31 

I'ASCAI.  n 

PI,  I 

CS4  + 3.2.4 

.13 


Integer  and  real  exponentiation  symbols  are  different 
CHOL  n * [1.1.1] 

IROfMAN  n * [3-lB] 

J73C 

.1731 

PASCAL  n 

PLI  - 7.3.1 

CS4 

JJ  - 2434 


C-4  7 


Integer  Data  Type 


214  4 


215  4 


216  4 


217  3 


218  3 


right  associative 

CHOI,  n * [1.1.1] 

IROIWAN  n * [3-lBj 

J73C 
J73I 

PA SCAT  n 

PCI  + 7.2 

CS4  + 3.2.4 

J3 


left  associative 


CHOC 

n 

* [1.1.1] 

IROlWAN 

n 

* [3-lB] 

J73C 

+ 

J73I 

+ 

oc 

PASCAL 

n 

PL  I 

- 

CS4 

- 

J3 

+ 

22434.4 

parentheses  required 

CHOL 

n 

* [1.1.1] 

IROfMAN 

n 

* (3-lB] 

J73C 

- 

J731 

- 

4.8.1 

PASCAL 

n 

PLI 

- 

7.2 

CS4 

- 

3.2.4 

J3 

- 

2434 

modulus 

CHOL 

+ 

1.1.1 

IROt^lAN 

+ 

3-111 

J73C 

+ 

1.1.1 

J731 

+ 

4.8,  5.2.2 

PASCAL 

+ 

8.1.2 

PLI 

+ 

13.2.15 

CS4 

- 

J3 

+ 

2486  (procedure) 

absolute  value 

CHOL 

- 

IROfliAN 

- 

3-lB 

J73C 

J73I 

+ 

4.10. 7 

PASCAL 

11.1.1 

PLI 

+ 

13.2.1 

CS4 

+ 

3.2.  1.4.4. 1 

.13 

+ 

2434.2-. 3 

C-48 


M* 

I 
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219  3 ODD  operator  (produces  Boolean  result) 

CHOI.  o 

IRONHAN  - 3- IB 

J73C  + (via  LINSl'KC) 

.1731  + 4,10.4  (via  UNSPEC) 

PASCAl.  + 11.1.2 

Pl.I 

CS4 

,13  + 2429 

220  3 max /min  operator 

CHOI. 

IkONt-1A.N  - 3-1 B 

,1  7 3C 

,1731 

PASCAl. 

P1.I  + 13.2.  13,  13.2.14 

CS4 

.13 

221  4 only  two  values 

CHOI.  n * 

IROfMAN  n * [3-lB] 

J73C  n 
J731  n 
PASCAl.  n 
Pl.I 

CS4  n 

J 3 n 

222  4 more  than  two  va.ues 

CHOI.  n * 

IROM-IAH  n * (3-lBl 
J73C  n 
J73I  n 
PASCAl.  n 

Pl.I  + 13.2.13,  13.2.14 

C.S4  n 

.13  n 

223  3 random  number  generators 

CHOI. 

IROrilAN  - lA 

J73C 

.1731 

PASCAl. 

Pl.I 

CS4 

J3 


C-49 


Integer  H.it.i  Type 


22A  3 relational  operators 


CHOL 

+ 

1.1.1 

IROrflAN 

+ 

3-lH 

.I73C 

+ 

1.1.1 

.1731 

+ 

4.6,  5.2. 

PASCAL 

+ 

8.1.4 

PLI 

+ 

7.  3.4 

CSA 

+ 

3.2.  1.4.2 

J3 

+ 

22  3 4 equal i ty/ inequal  it y 


CHOI, 

+ 

1.1.1 

IROlWAN 

+ 

3-lB 

J73C 

+ 

1.1.1 

J73I 

+ 

4.6,  5.2. 

PASCAL 

+ 

8.  1.4 

PLI 

+ 

7.  3.4 

CSA 

+ 

3.2.  1.4.2 

J3 

+ 

2437 

226  A algebraic  comparisons 


CHOL 

+ 

1.1.1 

IKONMAN 

+ 

3-lB 

J73C 

+ 

1.1.1 

.1731 

+ 

4.6,  5.2. 

PASCAL 

+ 

8.  1.4 

PLI 

+ 

7.3.4 

CSA 

+ 

3.2.  1.4.2 

.13 

+ 

2437 

in  k ciiained  comparisons 
CHOL  o 

IROMiAN  o 3-lB,  6C  (range  checks  in  case  statements) 

.173C 

J73I 

PASCAL 

PLI 

CSA 

J3  + 2439 


228  3 


assignment 

CHOL  + 

IROIWAN  + 5K 

J 7 3C  + 

J731  +3.3 


PASCAL  + 9.1.1 

PLI  + 12.2 

CSA  + 4.2,  3.2. 1.3.2 

.13  + 2442 


C-50 
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229  4 


2 30  4 


231  5 


232  5 


2 33  5 


exact  match  on 
CHOL  + 

IROIMAN  + 

J73C,  + 

J7JI 

PASCAL  + 

PL  I 

CS4  + 

J3 


type 

3B 

(if  RKSTRICTED) 
3.3,  1.7 
9.1.1 
12.2 

4.2,  3.2. 1.3.2 
2442.3 


inclusion  match  on  range  attribute 
CHUL  + 


IROIfiAN  o (5F] 

J73C  + (if  RESTRICTED) 

J73I 

PASCAL 

PLI 

CS4  + 

J3  - 2442 


source  range  must  be  included  in  target  range 
CHOL 

IROIWAN  o 15F] 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 


ranges  must  match  exactly 
CHUL 

IKUIWAIl  o [SF] 

J73C 

J73I 

PASCAL 

PLI 

CS4 

.13 


ranges  must  overlap 
CHOL  + 

IROM1AN  + lOB,  13D 

.17  3C  + (if  RESTRICTED) 

J7  31 

PASCAL 

PLI 

CS4  + 3 . 2 . 1 . 3. 2 

.13 


C-bl 
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234  5 range  relationships  not  considered 

CHOI. 

IR0M1AN  - lOB,  131) 

J73C  + (unless  RESTRICTED) 

J73I  + 3.3 

PASCAL  + 9.1.1 

PLI  + 12.2 

CS4 

J3  + 2442 

235  4 implicit  conversion  from  Integer-interpretable  types 

CHOL 

IROIMAN  - 3B 

J73C  + (unless  RESTRICTED) 

J73I  + 

PASCAL 
PLI  + 

CS4 

.13 

236  5 from  single  character 

CHOL  n * 

IROlWAN  n * 3B 

J73C  n 

.1731  n 

PASCAL 
PLI  n 

CS4  n 


237  5 from  character  string  (UNSPEC) 

CHOL  n * 

IROM1AN  n * 3B 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

23H  5 from  boolean 

CHOL  n * 

IROHiAN  n * 3B 

J73C  + (unless  RESTRICTED) 

J731  n 

PASCAL 

PLI  n 

CS4 

Ji 


C-52 
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239  5 from  bit 


CHOL 

n 

A 

IROfWAN 

n 

J73C 

+ 

(unless  RESTRICTED) 

J731 

+ 

3.3,  1.7 

PASCAL 

n 

PL  I 

+ 

12.2,  8.2.5 

CS4 

n 

.13 

n 

from  status 

CHOL 

n 

* 

IROIWAN 

n 

* 3B 

J73C 

+ 

(unqualified  status  constants,  unless 

RESTRICTED) 

J7  3I 

+ 

3.3,  1.7,  5. 3. 3.1,  2.4.2  (unqualified 

status 

constants ) 

PASCAL 

- 

PLl 

11 

CS4 

- 

J3 

- 

241  5 


242  5 


from  pointer 


CHOL 

n 

A 

IR0M3AN 

n 

* 3B 

J73C 

+ 

( untyped 

J731 

+ 

3.3,  1.7 

PASCAL 

- 

PL  I 

- 

CS4 

n 

J3 

n 

n other 

data 

types 

CHOL 

n 

* 

IR0M1AN 

n 

* 3B 

J73C 

- 

J731 

- 

PASCAL 

- 

PL  I 

- 

CS4 

- 

.13 

- 

unless  RESTRICTKD) 
(pointers  are  integers) 


C-53 


Integer  Data  Type 


243  4 Implicit  conversion  from  real 


CHOL 

- 

IROlWAN 

- 

3B 

J73C 

- 

J73I 

- 

3.3,  1. 

7 

PASCAL 

- 

PLI 

+ 

8.2.10, 

12.2 

CS4 

- 

J3 

+ 

2442.3, 

2435 

244  5 by  truncation 

CHOI.  n * 

IROfWAN  n * 3B 

J 7 3C  n 

.1731  n 

FASCAI,  n 

I’Ll  + 8.2.10,  12.2,  7.3.  1.2 

CS4  n 

.13 

245  5 by  rounding 

CHOL  n * 

IKOlWAN  n * 3B 

.1  7 3C  n 

.17  31  n 

PASCAL  n 

PL  I 

CS4  n 

J3 

246  5 rounding/truncation  is  implementation-dependent 

CHOL  n * 

IROfWAN  n 

J 73C  n 

.1731  n 

PASCAL  n 

PL  I 

CS4  n 

J3 

247  6 determinable  by  environmental  query 

CHOL  n * 

IRorflAN  n 

J73C  n 

J73I  n 

PASCAL  n 

PLI 

CS4  n 

.13 


C-54 
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248  3 


249  4 


rounding/truncation  depends  on  target  variable 
CHOL  n * 

IROMiAN  n 

J73(;  n 

J7jl  n 

I’ASCAI.  n 

PL  I 

CS4  n 

J1  + 2463. 3-. 5 

implicit  conversion  from  non-integer  interpretable  types 


CHOL 

- 

IRIWAN 

- 

3B 

,I7  3C 

- 

J73I 

- 

3.3, 

PASCAl, 

- 

PLI 

+ 

CS4 

- 

.13 

- 

250  5 from  character  (as  in  input  conversion) 

CHOI,  n * 

IROIMAN  n * 3B 
J73C  n * 

J73I 

PASCAL 

PLI  + 8.2.3,  12.2 

CS4 

J3 


251  3 expression  evaluation 

CHOL  o ( 1 . 1 . 1] 

IROMiAN  o 13-lAl 
J73C  o [1.1.1] 

252  4 Implicit  conversion  in  evaluating  operands 


CHOL 

- 

IROltlAN 

- 

3H 

.I73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

4.8,  1.7 

PASCAl. 

- 

8 

PLI 

+ 

7. 3.  1.  1 

CS4 

- 

.13 

+ 

2434.6 

C-55 
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253  U 


IbU  5 


255  5 


256  5 


257  3 


evaluation  order  of  operands... 


CHOL 

o [1.1.1] 

IROWAN 

o (3-lAj 

J73C 

0 [1.1.1] 

J3 

2 A 90- A 

strictly  left 

-to-r ight 

CHOL 

- 

1R0M1AN 

- AC,  ID 

J73C 

- 

J731 

- 

PASCAL 

- 

PL  I 

- 

CSA 

+ 3.0 

J3 

+ 2A31,  2A3A.A,  2AA2.3 

left-to-riglit 

; within  equal  precedence 

CHOL 

- 

IROmAN 

- AC,  ID 

J73C 

- 

J731 

- 

PASCAL 

PL  I 

- 

CS4 

- 

J3 

V 

V 

order  not  specified 

CHOL 

+ 

I KOMI  AN 

+ AC,  ID,  lOE 

.)73C 

+ 

J73I 

+ A. 8. 3 

PASCAL 

+ 8 

PLl 

+ 7.  l.A 

CSA 

- 

J3 

- 

:onstant  expression  evaluation 

CHOL 

+ 

IROW  AN 

+ AE 

J73C 

+ 

J731 

+ A. 9 

PASCAL 

- 

PL  I 

- 

CSA 

+ 7.1 

J3 

- 

V . 


N •> 


C-56 
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25H  4 


259  4 


260  4 


261  4 


262  4 


for  Integers  in  declarations 
CHOL  + 

IRl)^WAN  + 4E 

.(7JC  + 

.1731  + 2.1.3,  2.1.5,  2.1.7  (except  array  bounds  2. 1.5. 3) 

PASCAL 

PL  I 

CS4  + 7.1 

J3 


with  target 

machine  range  and  accuracy 

CHOL 

+ 

IROM^AN 

+ 13F,  IG,  4E 

J73C 

+ (if  RESTRICTED) 

.1731 

7 

PASCAL 

- 

PLl 

- 

CS4 

7 

J3 

- 

applied  to  the  basic  operators:  + - * / 

CHOL 

+ 

IROIWAN 

+ 4E,  3-lB,  3-lH 

J73C 

+ 

J73I 

+ 4.9,  5,2.2 

PASCAL 

- 

PL  I 

- 

CS4 

+ 7.  1 

J3 

- 

exponent iat 1 

on 

CHOL 

n 

IROltlAN 

n 3-lB 

.I73C 

+ 

.1731 

- 4.9.2 

PASCAl. 

n 

PL  I 

- 

CS4 

+ 7.  1 

.13 

- 

modulus 

CHOL 

+ 

IROM1AN 

+ 4E,  3-lH 

J73C 

+ 

J73I 

+ 4.9,  5.2.2 

PASCAL 

- 

PLI 

- 

CS4 

n 

J3 

- 

C-57 


A 


Integer  Data  Type 


263  4 absolute  value 

CHOL  n 

lROfW/\N  n 3-1 B 

.J73C  + 

J731  + 4.9.1 

PASCAL 

PL  I 

CS4 

J3 

264  4 max/min 

CHOL  n 

IROIWAN  n 3-lB 

J73C  n 

J73I  n 

PASCAL  n 

PLl 

CS4  n 

J 3 n 

263  4 conversions 

CHOL  + 

IROI^IAN  o 14F.] 

J7iC  + 

J731  + 

PASCAL 

PLl 

CS4  + 

J3 

266  5 implicit 

CHOL  n 

IRomAN  ? 3B,  4B,  4F. 

J73C  + 

J73I  + 4.9  (bit  constants  only) 

PASCAL  n 

PLl 

CS4  n 

J3 

267  5 explicit 

CHOL  + 

IROI/1AN  ? 3B,  4B,  4E  (except  for  comment  in  4B) 

J73C  + 

J73I  + 4.9 

PASCAL 

PLl 

CS4  + 7.  1 

.13 


C-58 
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268  4 


269  4 


270  3 


271  4 


2 72  5 


relational  operators 


CHOL 

+ 

IROrMAN 

+ 3-1 B,  6C,  4E 

J73(: 

+ 

J73I 

+ 4.9,  5.2.2 

FASCAl. 

- 

I’Ll 

- 

CS4 

+ 7.  1 

J3 

- 

programmer-defined  functions 

CHOL 

- 

IROfWAN 

o [ 4 E 1 

J73C 

- 

.1731 

- 

PASCAL 

- 

Pl.l 

- 

CS4 

- 

J3 

- 

ixplicit  conversion  to  Intege: 

CIU)L 

+ 

IROfMAN 

0 [3-lA) 

J73C 

+ 

J73I 

+ 1.7 

PASCAL 

+ 8,  9.1.1 

PL  I 

+ 

CS4 

+ 

J3 

+ 

from  real 

CHOL 

+ 

IROfMAN 

+ 3-lB,  3B 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 

PLl 

+ 

CS4 

+ 

.13 

- 

by  rounding 

CHOL 

o 

IROfWAN 

+ 3-lB,  1C 

J73C 

- 

.17  31 

- 

PASCAL 

- 

PL  I 

- 

CS4 

- 

.13 

n 

C-59 


Integer  Data  Type 


273  5 


274  5 


275  5 


27h  4 


by  truncation 

CHOI.  + 

IROftlAN  + 3-1 B,  IC 

J73C 

J731 

PASCAl. 

Pl.l 

CS4 

J3  " 

rounding/truncation  programmer  specified 

CHOI.  + 

IROttlAN  + 1C,  3-lB 

I73C  - (Hy  extension) 

J7)l 

PASCAl.  +11.1-3  11222 

Pl,l  + 13.2.9,  13.2.19,  13.4.^^ 

CS4  + 3. 2. 2. 4. 4 

J3  n 

r„u„di™/trunc«lon  l.pl.n..ntatlo„  dep.«de« 

CHOL 

IROlWAN  - Ifl 
J73C  + ^ ^ 

J731  + 1.7. 1.2.2 

PASCAl. 

PLl 

CS4 

J3  n 

,r„»  Caractar  string  (as  In  Inpnt  convar.lon) 

■iSlM.  ; 2o!  TZ  :Lr.  prograWdara  Uterals  consar.ad 
equivalent ly) 

J73C  " extension) 

J7  31 
PASCAl. 

Pl.l 
CS4 
J3 


+ 13.2.9 
+ 3 . 2 . 1 . 4 . 3 


C-60 
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in  4 


2 78  4 


279  4 


281)  4 


281  4 


from  single  character 


CHOL 

+ 

(char ( 1 ) ) 

IROIMAN 

+ 

4B 

.J73C 

+ 

(char ( 1 ) ) 

J73I 

11 

PASCAL 

+ 

11.1.3 

PL  I 

n 

CS4 

n 

J3 

n 

from  character  string  (UNSPEC) 

C1K)I, 

IRorWAN  + 4H 

.J73C  + 

.1731  + 1 . 7.  1 .2.2 

PASCAI. 

PL  I 
CS4 

J3  + 2426.6 

from  boolean 

CUOL  + 

IKOlflAN  ? 4B 

.J73C  4 

.1731  n 

PASCAL  + 11.1.3 

PI,  I n 

(;S4 

J3  + 2426.6  (UNSPEC) 

f rora  bit 

CHOL  + 

IKOlflAN  ? 4B 

.I73(:  + 

J73I  +1. 7. 1.2. 2 

PASCAL  n 

PLl  4-  13.2,9 

CS4  n 

.13  n 

from  status 

CHOL  4- 

IROIHAN  ? 4B 

.J7  3C  4- 

3731  4-  2.4  (qualified  status  constants) 

PASCAL  4-  11.1.3 

PL  I n 

CS4  4-  3.2.  1.4.3 

J3  + 2426.6  (UNSPEC) 


C-61 
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282  4 from  pointer 

CHOL  + 

IROfMAN  ? 4B 
J7  3C  + 

J7JI  - (pointers  are  integers) 

PASCAL 
PL  I 

CS4  n 

J3  +2434.2,  2434.10  (ADDR  function) 

283  4 from  other  data  types 

CHOL  + 

IROMIAN  ? 4B 
J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3  + 2426.6  (UNSPF.C) 

284  3 exception  conditions 

CHOL  + 

IROM1AN  o [3-lA] 

J73C  + 

J73I  + 

PASCAL 
PLI  + 

CS4  + 

J3 

285  4 overflow  exception 

CHOL  + 

IROf*iAN  + 3-lA,  lOB,  13D 
J73C  + 

J731 

PASCAL 

PLI  + 10.4.7,  10.4,12 

CS4  + 

J3 

286  5 for  + - * / 

CHOL  + 

IROIMAN  + 3-lA 

J73C  + 

J73I 

PASCAL 

PI.I  + 10,4.7,  10.4,12 

CS4  +3. 2. 4. 2 

.13  - 2435 


C-62 


Integer  Data  Type 


287  5 conversion 

CHOL  + 

1R0^MAN  + 3-lA 

,I  7 3t;  + 

J731 

PASCAL 

Pl,l  + 10.4.12 

CS4  + 3.2 . 1 . 4. 3 

J3 


288  4 


zero  divide 

CHOL  + 

IKOMdAI,'  + iOB,  1 ID 

J7  3C  + 

J73I 

PASCAL 

PLI  + 10.4.20 

CS4  + 

J3 


^ 289  5 

I 


division 
CHOL 
IK01«-1AN 
J7  3C 
J731 
PASCAL 
PLI 
CS4 
J3 


+ lOB,  13D 


f 10.4.20 
+ 3. 2. 4. 2 
- 2435,  2434.4 


290  5 modulus 

CHOL  + 

IROt-MAI^  + lOB,  13D 

J73C  + 

,1731 

PASCAL 

PLI  - 13.2.15 

CS4 

.13 


291  4 


logarithm  of  negative  base 


CHOL 

n 

1KOM1AN 

n 

3-lB 

.1  7 3C 

+ 

J73I 

- 

PASCAL 

- 

Pl.l 

+ 

7.3. 1.2.3 

CS4 

- 

3 . 2 . 4 . 2 . 4 

.13 

- 

2 4 34 . 4 

C-63 


Integer  Data  Type 


•i 


2^2  4 


293  4 


range  (on  assignment) 


CHOL 

+ 

IKOIWAN 

+ 

lOB,  131) 

J73C 

+ 

(if  RESTRICTKD) 

J73I 

- 

PASCAL 

- 

14. B (an  option  in  PASCAL  6000 

FLI 

- 

CS4 

+ 

3.2. 1. 3.2 

3 3 

- 

conversion  error 

(ill  formed  number) 

CHOL 

+ 

IRorWAN 

lOB 

J73C 

+ 

J731 

1.7.1  (go  to  an  error  label) 

PASCAI. 

- 

PLI 

+ 

10.4.2 

CS4 

+ 

3.2. 1.4. 3 

J3 

- 

C-64 


A 


Real  Data  Type 


294  2 Real  Data  Type 


CHOL 

+ 

1.1.2 

IROlilAN 

■4- 

3-lA 

J73C 

1.1.2 

J73I 

+ 

PASCAL 

6.  1.2 

PLI 

CS-4 

+ 

3.2.2 

J3 

295  3 representations  supported... 

CHOL  o [1.1.2] 
iro;ma.n  o [3-lA] 

J73C  o [1.1.2] 

296  4 both  fixed  and  floating  point  are  available 


CHOL 

- 

IROIM  AN 

+ 

3-lA 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

+ 

4.1.5, 

5.4.21,  5,4 

CS4 

+ 

3.2.2, 

3.2.3 

J3 

+ 

2416.6- 

',  7 , 2463 

297  4 only  one  representation  is  .-'vailable 


CHOL 

(float  only) 

IRO:^.  A.N 

- 

3-lA,  13C 

J73C 

+ 

(float) 

J73I 

+ 

2.1.3  (float) 

PASCAL 

6.1.2  (float) 

PLI 

- 

CS- 

- 

J3 

- 

298  4 fixed/float  representations  not  both  necessarily  supported 
CHoI.  n 

IKOrj'..A.\  - 3-l.A,  13C 

J7  3C  n 

J731  n 

pascal  n 

PLI 
CS-. 

J3 


C-63 


Keal  Data  Type 


299  5 supported  representations  defined  by  enquiry 

CHOI,  n * 

IROfWAN  n 
J7JC  n * 

J73I 

PASCAL 

PLI 

CS4  + 8.4 

J3 

300  4 fixed  point  is  fraction  part  only 

CHOL  n 

IROfWAN  - 3-lE 

J73C  n 

J73I  n 

PASCAL  n 

PLI  - 5.4.42 

CS4  + 3.2.3 

J3  - 2463. 6-. 8 

301  4 complex  data  type  available 

CHOL 

IROfMAN  - 3-lA,  lA 

.J73C 

J73I 

PASCAL 

PLI  + 4.1.5,  5.4.9 

CS4  + B.CCMPLEX 

J3  + 2463.9-.il,  2416.9  (partly  via  dual  type) 

302  5 properties  and  operations  essentially  same  as  for  real  data  type 

CHOL  n * 

IRoiriAN  n 

J73C  n 

1731  n 

PASCAL  n 

PLI  + 

CS4  + 

33  + 

303  3 range. . . 

CHOL  o [1.1.2] 

IROrWAN  o [3-lA] 

J73C  o [1.1.2] 


C-66 


Real  Data  Type 


304  4 


305  4 


306  4 


307  5 


308  5 


Implicitly  defined  by  implementation 
CHOL  + 1.1.2 

IR01*-1AN  + 3-lA  (for  floatinf^  point  variables) 

.173('  - 1.1.2  (except  when  size  not  specified) 

J731  - 2. 1.3.2  (except  when  size  not  specified) 

PASCAL  + 6.1.2 

PI, I - 5.4.42,  4.1.5,  5.3.3  (except  when  size  not  specified) 

CS4 

.13  + 2463.  1 (floating) 

implicitly  defined  by  size  attribute 


CHOL 

- 

IR0f^f/\N 

9 

3-lA,  3-lC  (for  floating  point  variables) 

J7  3C 

+ 

J731 

+ 

2. 1.3.2 

PASCAL 

- 

PLl 

+ 

5.4.42,  4,1.5 

CS4 

- 

J3 

+ 

2463. 6-. 8 (fixed) 

explicitly  definable  by  programmer 


CHOL 

+ 

IROfWAN 

+ 3-lF,  3-lA 

(for  fixed  point  only) 

J7  3C 

+ 

J73I 

- 2. 1.3.2 

PASCAL 

- 5.B 

PL  I 

- 

CS4 

+ 3.2. 2.1 

J) 

+ 2463. 6-. 8 

(fixed,  absolute  values) 

range  attribute  required 

CHOL 

- 

IROfMAN 

+ 3-lF,  3-lA 

(fixed  point  only) 

J73C 

- 

J731 

n 

PASCAL 

n 

PLl 

n 

CS4 

+ 3.2.2.  1 

J3 

- 

range  attribute  definable 

at  run-time 

CHOL 

+ 

IRONflAN 

o [3-lF,  3-lA  (for  fixed  point  only)] 

J73C 

+ 

J731 

n 

PASCAL 

n 

PLl 

n 

CS4 

- 

J3 

- 

C-67 


Keal  Data  Type 


309  5 range  attribute  redefinable  (to  a subrange) 

CHOL 

IROt^AN  o [3-lF,  3-lA  (for  fixed  point  only)] 

J73C 

J73I  n 

PASCAL  n 

PL  I n 

CS4 
.13 

310  4 use  of  range  to  scale  fixed  point  calculations 

CHOL  n 

IROlWAN  o [3-1  A] 

J73C  n 

J731  n 

PASCAL  n 

PL  I n 

CS4 

J3  + 2463.8,  2463.5,  2435 

311  3 accuracy . . . 

CHOL  o [1.1.2] 

o [3-1  A] 

J73C  o [1.1.2] 

312  4 floating  point... 

CHOL  + 1.1.2 

IRONMAN  o [3-lA] 

J73C  + 1.1.2 

J73I  + 

PASCAL  + 

PLI  + 

CS4  + 

J3  + 

313  5 implementation-dependent  accuracy  (precision) 

CHOL  + 

IROWIAIJ  + 3- ID 

J73C  - (except  when  size  not  specified) 

J731  - 2. 1.3.2  (except  when  size  not  specified) 

PASCAL  + 6.1.2 

PLI  - 5.4.42,  4.1.5,  5.3.3  (except  when  size  not  specified) 

CS4 

J3  + 2463. 1-.2 


C-68 


Real  Data  Type 


314  5 explicitly  definable  accuracy  (precision) 

CHOL 

IROltlAN  + 3-U: 

J73C  + 

J71I  + 

PASCAL 
PL  I + 

CS4  + 

J J 

3156  inbits 

CHt)L  n 

1KOM-1AN  o (3-lC] 

J7  3C  + 

J73I  + 2.  1.3.2 

PASCAl. 

PLl  + 4.1.5,  5.4.5,  5.4.42 

CS4 

J3 

316  6 representation  independent 

CHOL  n 

IK(jr«/iN  o [3-lC} 

J7  3C 
J73I 

pACrAJ  — 

PLl  + 4.1.5,  5.4.13,  5.4.42 

CS4  + 3.2.2.  1 

J3 

317  5 environmental  enquiries 

CHOL  + 

IROIMAN  + 3-lD 
J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 8.4 

J3 

318  5 single  and  double  precision,  at  least 

CHOL 

1R01*1AN  o 3-11),  13C,  13F 

J7  3C 

J73I 

PASCAL 

PLl  + 5.4.42 

CS4  + 3.2.2. 1 

J)  - 2414.2 


C-bl 


Real  Data  Type 


319  4 fixed  point... 

CHOL  n 

IRONMAN  o 13-lA] 

J73C  n 

.1731  n 

PASCAL  n 

PL  I + 

CS-i  + 3.2.3  (fraction  only) 

J3  + 

320  5 Implementation-dependent  accuracy  (scale) 

CHOL  n * 

IROfWAN  - 3-lG 

J 73c  n 

J 731  n 

PASCAL  n 

PLI  - 5.4.42,  4.1.5,  5.3.3  (except  when  size  not  specified) 

CS4 

J3 

321  5 explicitly  definable  accuracy  (scale) 

CHOL  n * 

IRO.NMAN  + 3-lC 

J 7 3C  n 

J731  n 

PASCAL  n 

PLI  + 

CS4  + 

J3  + 

322  6 in  bits 

CHOL  n * 

IROfWAN  + 3-lG 

.1 7 3C  n 

J731  n 

PASCAL  n 

PLI  + 4.1.5,  5.4.5,  5.4.42 

CS4 

J3  + 2463.6  -.8 

323  6 representation  independent 

CHOL  n * 

IROlflAN  + 3-lG 

J73C  n 

.1731  n 

PASCAL  n 

PLI  + 4.1.5,  5.4.13,  5.4.42 

CS4  + 3.2.3.  1 

J3 


C-70 


Real  Data  Type 


324  5 exact  representation 

CHOL  n * 

IROlWAN  + 3-1 K 

J 7 3C  n 

J 731  n 

PASllAl.  n 

PM  + 3.4.5,  5.4.13  (limited  to  bases  2 and  10) 

CS4 

J3 

325  5 environmental  enquiries 

CHOL  n * 

IROlWAN  o 111),  lie 

J73C  n 

J731  n 

PASCAL  n 

PM 

CS4  + 8.4 

.13 

326  5 single  and  double  precision,  at  least 

CHOL  n * 

IKOIMAN  ? 13K,  13C 

J73C  n 

J73I  n 

PASCAL  n 

PM  + 5.4.42 

CS4  - 3.2. 3. I 

.13  - 2419.  1-.2 

327  5 position  of  radix  point... 

CHOL  n * 

1ROM1AN  o 13-lA] 

J73C  n 

J731  n 

PASCAL  n 

Pl.l 

CS4 

.13 

328  6 programmer-definable 

CHOL  n * 

IROM-IAN  ? IIB,  12C,  llA,  12C 

3 7 3C  n 

J73I  n 

PASCAL  n 

PL  I 

CS4 

.1  3 - 2463. 6-. 8 


C-71 


Real  Data  Type 


329  6 default  definable 

CHOL  n * 

IROfWAN  + llB,  12C,  llA,  12C 

J73C  n 

J73I  n 

PASCAL  n 

PLl 

CS4 

J3 

330  3 size  (precision)... 

CHOL  o (1.1.2) 

IROtWAN  o [3-lA] 

J73C  o (1.1.2) 

331  4 Implicitly  defined  by  implementation 

CHOL  + 

IROmAN  - 3-lF 

J73C  - (except  when  size  not  specified) 

J731  - 2. 1.3.2  (except  when  not  specified) 

PASCAL  + 6.1.2 

PLl  - 5.4.42,  4.1.5,  5.3.3  (except  when  not  specified) 

CS4  + 3.2. 3.1 

.13  + 2463.  1-. 2 (floating) 

332  4 implicitly  defined  by  range  attribute 

CHOL 

IROfWAN  + 3-lF 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 

333  4 implicitly  defined  by  accuracy  attribute 

CHOL 

IROIWAN  - 3- IF 

J73C 

J731 

PASCAL 

PLl 

CS4 

J3 


C-72 


Real  Data  Type 


334  4 


335  5 


336  3 


337  3 


338  4 


explicitly  defined  by  programmer 


CHOL 

- 

IROfWAN 

IIB,  12C, 

llA,  12C 

J73C 

+ 

.1731 

+ 

2. 1.3.2 

PASCAL 

- 

PLI 

+ 

5.4.42 

CS4 

- 

.13 

+ 

2463. 6-. 8 

( f ixed) 

size  attribute 
CHOI,  n 

IROt^lAN  - 
.J7  3C 
J731 

PASCAL  n 
PLI 

CS4  n 


required 

* 


llA,  12C 


5.3.3 


J3  + 2463. 6-. 8 (fixed) 


units  can  be  specified 
CHOL 

IROftlAN  ? lA.  IE 

.I73C 

.J73I 

PASCAL 

PLI 

CS4 

J3 


constants . . . 

CHOL  + 

1R0H1AN  o [3-lA) 

J73C  + 

J73I  + 

PASCAL  + 

PLI  + 

CS4  + 

J3  + 


literals 

CHOL  + 

IROfMAN  + 2G 

J73C  + 

J73I  + 5.3.3 

PASCAL  + 4 

PLI  + 2. 6. 2. 3 

CS4  + 1.3. 2. 3 

J3  + 


C-73 


Real  Data  Type 


339  b 


340  3 


341  3 


342  3 


343  3 


with  embedded  spaces 


CHOI. 

o 

IROlWAN 

o 2G 

.I7  3C 

- 

J7  3I 

- 3.3,  3,2 

PASCAL 

- 14.6 

PLI 

- 2,6.4 

CS4 

- 1.3, 2. 3 

.13 

- 2412 

alternate  forms  indicate  representation 

CHOI. 

n 

IKOI^AN 

o 2C,  3-1 C 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

+ 2. 6. 2. 3 

CS4 

- 

J3 

+ 2417,2,  2417.4 

representation  indicated  by  context 

CHOL 

n 

IROfW  AN 

o 2G,  3-lC 

J73C 

- 

.1731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

with  target 

machine  accuracy  and  range 

CHOL 

+ 

IROIWAN 

+ 2G,  IG,  3-lC,  3-lE 

J73C 

+ (if  RESTRICTED) 

J73I 

7 

PASCAL 

9 

PLI 

+ 2.6.2. 3 

CS4 

9 

J3 

? 2408. 7 

program  and 

data  literals  convert  equlvi 

CHOL 

+ 

IROIWAN 

+ 2G 

J73C 

+ (if  RESTRICTED) 

J73I 

9 

PASCAL 

? 

PLI 

9 

CS4 

9 

J3 

9 

C-74 


Real  Data  Type 


34A  4 


345  5 


346  5 


34  7 5 


348  5 


mnemonic  names  can  be  specified 


CHOI, 

+ 

IROfWAN 

+ 

5A 

.I73C 

+ 

.1731 

- 

PASCAL 

+ 

5 

PLl 

- 

CS4 

+ 

2.3 

,13 

- 

propert ies 

spec i f led 

CHOI, 

+ 

IKOttiAN 

o 

[5A] 

J73C 

+ 

J73I 

11 

PASCAL 

+ 

5 

PLI 

11 

CS4 

+ 

2.3 

J 3 

n 

properties  determined  by  context 


CHOL 

- 

IROfWAM 

o 

!5a) 

J73C 

- 

J73I 

n 

PASCAL 

- 

5 

PLl 

n 

CS4 

- 

J3 

n 

properties  determined  by  literal's  form 


CHt)L 

+ 

IROfWAN 

o 15A] 

J73C 

+ 

J73I 

n 

PASCAL 

+ 5 

PLl 

n 

CS4 

- 

J3 

n 

run-time  values  permitted 


CHOL 

+ 

IR0M1AN 

+ 

5A 

.)73C 

+ 

J73I 

n 

PASCAI, 

- 

5 

PLI 

n 

CS4 

+ 

2.3 

.13 

n 

C-75 


Real  Data  Type 


J49  1 vari.jbles 

CHDl.  + 1.1.2 

IROIMAN  + 5B 

J73C  +1.1.2 

J73I  + 4.11,  2.1.3,  2.1.4 

PASCAL  + 7 

PLl  + 4.1.3,  5.4,54,  6,  5.5 

CS4  + 2.3 

J3  + 2422,  2463-4 

350  4 read  only  access  specifiable  (in  a subscope) 

CHOI.  + 

IROIMAN  o 3-5B 
J73C  + 

,1731 

PASCAL 

PLl 

CS4 

J3 

351  4 NULL  value  specifiable 

CHOI, 

IROft-IAN  o (5B] 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 

352  4 undefined  value  exists 

CHOL 

IROmAN  o [5B] 

.J73C 

J73I 

PASCAL 

PLl 

CS4  + 2.3.2,  3.2.2. 3.4 

J3 

353  5 is  specifiable 

CHOL  n 

IROIWAN  o [5B) 

J 73c  n 
J73I  n 
PASCAL  n 
PLl  n 

CS4 

J 3 n 


C-76 


Real  Data  Type 


354  3 


355  4 


356  5 


357  6 


358  6 


CHOI, 

+ 

IRONMAN 

+ 

7t; 

J73C 

+ 

J73I 

+ 

2.2 

PASCAL 

+ 

10,  9.1.2, 

PL  I 

+ 

6.10 

CS4 

+ 

5.1,1 

.13 

+ 

2446,  2484 

exact  match  on 
CHOL 
IROhMAN 
J73C 
.1731 
PASCAL 
PLl 
CS4 
.13 


type  required 
o [7G] 

+ (If  RESTRICTED) 

- 2.2,3. 1 

9 

- 6.  lU.  1,  6. 10,2 

+ 5.  I,  1.  1 

- 2446.8 


accuracy  must  match  also  for  floating  point  parameters 


CHOL 

n 

IHUtHAN 

- 

118,  llA,  12C,  7C,  3-lC 

J7  3C 

+ 

(if  RESTRICTED) 

.1731 

- 

PASCAL 

9 

PL  I 

- 

CS4 

- 

J3 

- 

writable 

parameters 

CHOL 

n 

* 

IROIW  AN 

n 

* [118,  llA,  12C,  7G,  3-lC] 

J73C 

+ 

(if  RESTRICTED) 

J731 

- 

2.2.3. 1 

PASCAL 

7 

PL  I 

+ 

6.10.1 

CS4 

- 

5.  1.1.1  (-  for  COPY,  + for  REE) 

J3 

* 

2446.8 

readab le 

parameters 

CHOL 

n 

* 

IROfilAN 

n 

* [IIB,  llA,  12C,  7G,  3-lC] 

I73C 

+ 

(if  RESTRICTED) 

J73I 

- 

2.2.3. 1 

PASCAL 

7 

PL  I 

- 

6. 10. 1 , 6. 10.2 

CS4 

- 

5. 1.1.1  (-  for  COPY,  + for  REF) 

J3 

- 

2446.8 

C-77 


i 

Real  Oata  Type 

1 

359 

5 

accuracy  must  match  for  fixed  point  parameters 

CHOI- 

n 

IKOrWAN 

+ 3-lH,  7G 

J73(; 

n 

J73I 

n 

PASCAL 

n 

PI.I 

- 

CS4 

- (fraction  only) 

J3 

- 

360 

6 

on  v/ri  table 

parameters 

CHOL 

n * 

IROlWAN 

+ 

3 730 

n 

J73I 

n 

PASCAL 

n 

PLl 

+ 6.  10.  1 

CS4 

- 5.1.1.  1 (-  for  COPY,  + for  RKF) 

.13 

- 2446.8 

361 

6 

on  readable 

parameters 

f 

CllOL 

n * 

IKUfflAN 

-f 

J7  3C 

n 

.1731 

n 

PASCAL 

n 

PLI 

- 6. 10. 1 , 6, 10,2 

CS4 

- 5,  1.1.1  (-  for  COPY,  + for  RFF; 

J3 

- 2446.8 

362 

5 

radix  point 

Dust  match  for  fixed  point  parameters 

CHOL 

n 

IROIMAN 

? 3-lH,  7G,  IIB,  llA,  12C 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

- 

36  3 

6 

on  writable 

parameters 

CHOI 

n * 

IROIMAN 

■> 

-J73C 

n 

.17  31 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

.13 

- 2446.8 

C-78 

I 


Real  Data  Type 


364  6 on  readable  parameters 

CHOL  n * 

IROttlAN  ? 

.I73C  n 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J3  - 2446.8 

365  4 inclusion  match  on  range  attribute... 

CHOL  + 

IROM-liAN  + lOB,  13U,  7G , 3-lA  (for  fixed  point  only) 

J73C  + (if  RESTRICTED) 

J73I 

PASCAI. 

PLI 

CS4  + 

J3 

366  5 actual  input  range  must  be  included  in  formal  input  range 

CHOL 

IROMlAfi  o [lOB,  13D,  7G , 3-lA  (for  fixed  point  only)) 

J73C 

J73I 

PASCAL 

PLI 

CS4  - 5.  1.1.  1,  3.2.2. 3.2 

J3 

367  5 formal  output  range  must  be  Included  in  actual  output  range 

CHOL 

IROfMAN  o [lOB,  13D,  7G , 3-lA  (for  fixed  point  only)] 

J73C 

J73I 

PASCAL 

PLI 

CS4  - 5.  1 . 1.  1 , 3.2.2. 3.2 

J3 

368  5 ranges  of  inout  parameters  must  match  exactly 

CHOL 

IROltiAN  o [lOB,  13D,  7G , 3-lA  (for  fixed  point  only)] 

J73C 

J73I 

PASCAL 

PLI 

CS4  + 5.  1.1.1  (REF  parameters) 

J3 


c-7y 


Real  Data  Type 


369  5 ranges  must  overlap 

CHOL  + 

IROIWAN  + lOB,  13B,  3-lF  (fixed  point  only) 

.I73C  + (if  RESTRICTED) 

J731 

PASCAL 

PLl 

CS4  + 5. 1.1.1,  3.2.2. 3.2  (COPY  parameters) 

J3 

370  5 range  exception  for  parameters 

CHOL  + 

IROIMAN  + lOB,  13D 

J73C  + 

J731 

PASCAL 

PLI 

CS4  + 3.2.2. 3.2  (assign  exception) 

J3 

371  5 range  relationships  not  considered 

CHOL 

IROMiAN  - lOB,  1 3D 

.I73C  + (unless  RESTRICTED) 

J731  + 2.2.3 

PASCAL  + 10,  9.1.2,  5.B  (no  real  ranges) 

PLI  +6,10 

CS4 

J3  + 2446,8 

372  4 representat Iona,  conversion/accuracy  preserving 

CHOL  n 

IROfMAN  ? 3B,  3-lC 

.J7  3C  + 

J73I  + 

PASCAL  ? 

PLI  + 

CS4  + (only  singU-  < — > double  precision) 

J3  + 

373  5 permitted  for  input  parameters 

CHOL  n * 

IROMiAN  ? * [3B,  3-lC] 

J73C  + 

J73I  + 2.2.3.  1 

PASCAL  ? 

PLI  + 6.10.1,  6.10.2 

CS4  + 6. 1.1.  I (COPY  parameters) 

.13  + 2446.8 


C-80 


Real  Data  Type 


374  5 permitted  for  output  parameters 

CHOL  n * 

IKOfWAN  ? * [38,  3-lC] 

J73C  + 

J731  + 2.2. 3.1 

RASCAI,  ? 

Pl.l  - 6.  10.  1 

CS4  + 5.  1.1.1  (COPY  parameters) 

J3  + 2446.8 

375  4 other  safe  matches 

CHOI, 

IROfMAN  o [7C1 

J73C 

J731 

PASCAL  ? 

PL  I 
CS4 
J3 

376  4 conversion  of  output  parameters  (write-only)  permitted 

CHOL 

IKOHiAN  - 3B 

J73C  + (unless  RESTRICTED) 

J73I  + 2.2.3. 1 

PASCAL  n 

PLl  n 6.10.  1 

CS4 

J3  + 2446.8 

377  4 conversion  of  Input  parameters  (read-only)  permitted 

CHOL 

IROfMAN  - 38 

.I73C  + (unless  RESTRICTED) 

J731  + 2.2.3. 1 

PASCAL  ? 

PLI  + 6.10.  1,  6.  10.2 

CS4 

J3  + 2446.8 

378  4 same  conversions  as  permitted  in  assignment  statements 


CHOL 

+ 

(i.e.  , 

none ) 

IROHiAN 

+ 

38 

J73C 

+ 

(I.e.  , 

none  if  RESTRICTED) 

J73I 

+ 

2.2.3. 

1 

PASCAL 

9 

PLl 

+ 

6.  10.2 

CS4 

+ 

5.1.1. 

1 (COPY  parameters) 

J3 

+ 

2446.8 

C-81 


Real  Data  Type 


379  3 


380  3 


381  3 


382  4 


383  3 


function  values 


CHOL 

+ 1.1.2 

IR0^MAN 

+ 7D 

J73C 

+ 1.1.2 

J731 

+ 2.2.2 

PASCAL 

+ 11 

PL  I 

+ 12.21,  5.4 

CS4 

+ 5.1 

J3 

+ 2432,  2485 

Lon  and 

subtraction 

CHOL 

+ 1.1,2 

IRONMAN 

+ 3-lB 

J73C 

+ 1.1.2 

J73I 

+ 4.8,  5.2.2 

PASCAL 

+ 8.1.3 

PL  I 

+ 7.3,1 

CS4 

+ 3, 2. 2. 4.1, 

J3 

+ 2434 

.4.2. 


negat ion 


CHOL 

+ 

1.1.2 

IROIWAN 

+ 

3-IB 

J7  3C 

-t- 

1.1.2 

.1731 

+ 

4.8 

PASCAL 

+ 

8.1.3 

i^LI 

+ 

7.3,  1 

CS4 

+ 

3.2.2.4. 1 

J3 

+ 

2434 

parentheses  required 


CHOL 

- 

IROMIAN 

o 

13-lB] 

J73C 

- 

J731 

- 

4.8.1 

PASCAL 

- 

8 

PL  I 

- 

7.2 

CS4 

- 

3.2.4 

.13 

- 

2434.2 

nul tipi  ication 

CHOL 

+ 

1.1.2 

IROlWAN 

+ 

3-lB 

J73C 

+ 

1.1.2 

.1731 

+ 

4.8,  5.2. 

PASCAL 

+ 

8.1.2 

PLI 

+ 

7.3.  1 

CS4 

+ 

3.2.2.4.  1 

.13 

+ 

2434 

C-82 


Real  Data  Type 


384  3 division  (floating  point  result) 

CHOL  + 1.1.2 

IROfMAN  + 3-lB 

J73C  +1.1.2 

J73I  + 4.8,  5.2.2 

PASCAL  + 8. 1.2 

PLI  + 7. 3. 1 , 7. 3. 1.2.2,  13.2.8 

CS4  + 3. 2. 2. 4.1,  3. 2. 4. 2. 3 

J3  + 2434-5 

385  4 parentheses  required 

CHOI,  - (change  to  conform  to  IROfMAN?) 

IROt^lAN  + 4G 

J73C 

J73I  -4.8.1 

PASCAL  - 8 

PLI  - 7.2 

CS4  - 3.2.4 

J3  - 2434.2 

386  3 division  (fixed  point  result) 

CHOL  n 

IROfflAN  + 3-1 H 

J73C  n 

J731  n 

PASCAL  n 

PLI  + 7.3.1,  7. 3. 1.2.2,  13.2.8 

CS4  + 3. 2. 3. 4.1,  3. 2. 4. 2. 3 

J3  + 2434-5 

387  4 parentheses  required 

CHOL  n 

IRorWAN  + 40 

J73C  n 

J731  n 

PASCAL  n 

PLI  - 7.2 

CS4  - 3.2.4 

.13  - 2 434.2 

388  3 exponentiation  (real  result) 

CHOL 

IROIMAN  - 3- IB 

.I73C  + 

J73I  + 4.8,  5.2.2 

PASCAL 

PLI  + 7. 3. 1.2.2,  7. 3. 1.2. 3 

CS4  + 3. 2. 2. 4.1,  3. 2. 4. 2. 4 

J3  + 2434 


C-83 


Real  Data  Type 


3H9  k 


390  4 


391  4 


392  4 


393  4 


by  multiplication 


CHOL 

n * 

IROIWAN 

n * [3-lB] 

J73C 

7 

J731 

7 

PASCAL 

n 

PLl 

- 

CS4 

- 

J3 

- 

by  logarithms 

(only) 

CHOL 

n * 

IROIWAN 

n * [3-lBl 

J73C 

7 

3 731 

7 

PASCAL 

n 

PLl 

- 

CS4 

- 

3 3 

- 

by  logarithms 

and  mult  ip  1 ication 

CHOL 

n * 

IRO^MAN 

n * [3-lB] 

373C 

7 

3731 

7 

PASCAL 

n 

PI.l 

+ 7. 3. 1.2.2,  7.3.1 

CS4 

+ 3. 2. 4. 2. 4 

33 

+ 2434 

constant  exponent  only 

CHOL 

n * 

IROIHAN 

n * 13-lBj 

3 73C 

- 

3731 

- 

PASCAL 

n 

PLl 

- 

CS4 

- 

33 

- 

variable  exponent  permitted 

CHOL 

n * 

IROlWAN 

n * [3-lB] 

3 7 3C 

+ 

3 731 

+ 4.8 

PASCAL 

n 

PLl 

+ 7.3.1 

CS4 

+ 3.2.4 

33 

+ 

C-84 


Real  Data  Type 


394  5 result  type  determined  at  run-time 

CHOL  n * 

IROtMAN  n * I3-1B] 

J73C 

J73I 

PASCAL  n 
PI. I 
CS4 
J3 

395  3 result  type  determined  at  corapile-tirae 

CHOL  n * 

IROtWAN  n * [3-lB] 

J73C  + 

J731  + 4.8.2 

PASCAL  n 
PLI  + 7.3.  1.2.2 

CS4  +3. 2. 4. 2. 4 

J3  +2434.7-.8 

396  4 right  associative 

CHOL  n * 

IROtWAN  n * [3-lB] 

J73C 

J73I 

PASCAL  n 
PLI  +7.2 

CS4  + 3.2.4 

J3 

397  4 left  associative 

CHOL  n * 

IROMiAN  n * 13-lBj 
J73C  + 

J73I  + 4.8.3 
PASCAL  n 
PLI 
CS4 

J3  + 2434.4 

IPS  4 parentheses  required 

CHOL  n * 

IROIWAN  n * 13-lB) 

J73C 

J731  - 4.8.1 

PASCAI-  n 
PLI  - 7.2 

CS4  - 3.2.4 

J3  - 2434.2 


C-85 


Keal  Data  Type 


399  3 


400  3 


401  3 


402  3 


403  4 


remainder 


CHOL 

- 

IROM^AN 

+ 

3-lH  (fixed 

J73C 

+ 

J73I 

+ 

4.8,  5.2.2 

PASCAI, 

- 

PLI 

- 

CS4 

- 

J3 

- 

e root  operator 

CHOL 

- 

IROIMAN 

- 

3-lB,  3-lH 

J73C 

- 

J73I 

- 

PASCAL 

+ 

11.1.1 

PLI 

+ 

13.3 

CS4 

+ 

3. 2. 2. 4. 4. 3 

J3 

- 

jte  value 

CHOL 

- 

IROIWAN 

- 

3-lB 

J73C 

+ 

J731 

+ 

4.10. 7 

PASCAL 

+ 

11.1.1 

PLI 

+ 

13.2.1 

CS4 

+ 

3. 2. 2. 4. 4. 1 

J3 

+ 

2434.2-. 3 

In  operator. 

.. 

CHOL 

- 

IROIWAN 

- 

3-lB 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

+ 

13.2.13,  13. 

CS4 

- 

J3 

- 

two  values 

CHOL 

n 

* 

IROIMAN 

n 

* 13-lB] 

J73C 

n 

J73I 

n 

PASCAI. 

n 

PLI 

- 

CS4 

n 

.13 

n 

C-86 


Real  Data  Type 


404  4 more  than  two  values 

CHOL  n * 

IROlWAN  n * (3-lBl 
J 73C  n 

J73I  n 

PASCAL  n 

PLI  + 13.2.13,  13.2.14 

CS4  n 

J 3 n 

405  3 special  real  operators 

CHOL 

IROIWAN  - 3-IB 

J73C 

J731 

PASCAL  + 

PLI  + 

CS4  + 

J3 

406  4 trigonometric  functions 

CHOL  n * 

IROIMAN  n * 3-IB 
J73C  n * 

J73I 

PASCAL  + 11.1.1  (sin,  cos) 
PLI  +13.3 

CS4  + C 

J3 

407  4 Inverse  trigonometric  functions 

CHOL  n * 

IROIMAN  n * 3-1 B 
J73C  n * 

J73I 

PASCAL  + 11.1.1  (arctan) 
PLI  + 13.3 

CS4  + C 

J3 

40B  4 hyperbolic  functions  and  inverses 

CHOL  n * 

IROfWAN  n * 3-lB 
J73C  n * 

.1731 

PASCAL 

PLI  + 13.3 

CS4  + C 

.13 


C-87 


Keal  Data  Type 


40V  4 logarithms  and  exponent iat ion  (base  10  and  natural) 
CHOL  n * 

IROt^lAN  n * 3-lB 

J73C  n * 

-1731 

PASCAL  + 11.1.1  (natural) 

PLI  +13.3 

CS4  + C 

J3 

410  4 random  number  generators 

CHOL  n * 

IROIWAN  n * 3-lB  (also  for  integer) 

J73C  n * 

.1731 

PASCAL 

PLI 

CS4 

.13 

411  3 relational  operators... 

CHOL  + 

IROIHAN  . 3-1  fi 

J73C  + 

J731  + 4.6,  5.2.2 

PASCAL  + 

PLI  + 7.3.4 

CS4  + 3. 2. 2. 4. 2 

J3  + 2437-9 

412  4 equal i ty/ Inequal 1 ty  (exact) 

CHOL  + 

IROM3AN  + 3-1 B 

.173C  + 

J73I  + 4.6,  5.2.2 

PASCAL  + 8.1.4 

PLI  + 7.3.4 

CS4  + 3. 2. 2. 4. 2 

.13  + 2 4 38  (floating) 

413  4 equality/inequality  (approximate) 

CHOL 

1ROM1AN  - 3-lB 

.173C 

J73I 

PASCAL 

PLI 

CS4  + 3. 2. 2. 4. 2 

J3  + 


C-88 


Real  Data  Type 


414  5 minimum  accuracy  of  operands 

CHOL  n * 

IKOIMAN  n 

J73C  n 

.1731  n 

PASCAl,  n 

PLl  n 

CS4 

Ji  + 2438  (fixed  vs.  fixed) 

415  5 maximum  accuracy  of  operands 

CHOL  n * 

IROhMAN  n 

J73C  n 

J73I  n 

PASCAL  n 

PL  I n 

CS4 

J)  + 2438  (integer  vs.  fixed) 

416  5 accuracy  is  programmer  specified 

CHOL  n * 

lKO!tiAN  n 

.1 7 3C  n 

J731  n 

PASCAL  n 

PLI  n 

CS4  + 3.2.2. 4.2 

.13 

417  4 algebraic  comparisons 

CHOL  + 

IROtilAN  + 3-lB 

.J73C  + 

J73I  + 4.6,  5.2.2 

PASCAL  + 8.1.4 

PLI  + 7.3.4 

CS4  + 3. 2. 2. 4. 2 

.13  + 2437 

418  4 chained  comparisons 

CHOL  o 

IROMIAN  o 3-lB,  6C  (range  checks  in  case  statements) 

J73C 

.1731 

PASCAL  - 8 

PLI 

CS4 

J3  + 2439 


C-89 


Real  Data  Type 


■'P‘ 

419  4 


420  4 


421  3 


422  4 


423  5 


partitioning 


cm)L 

- 

IROIWAN 

o 

[3-lB] 

J73C 

- 

.1731 

- 

RASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

.cit  conversion  permitted  from  Integi 

CHOL 

- 

IROMiAN 

- 

3-lH 

J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

4.6,  1.7 

PASCAL 

9 

PLI 

+ 

7. 3.4. 1 

CS4 

- 

J3 

+ 

2438 

iment  to 

rea  1 

CHOL 

+ 

1ROM1AN 

+ 

5F 

J73C 

+ 

J73I 

+ 

3.3 

PASCAL 

+ 

9.1.1 

PLI 

+ 

12.2 

CS4 

+ 

4.2,  3.2.2. 3.2,  3.2. 3. 3.: 

J3 

+ 

2442 

match 

on 

type 

CHOL 

+ 

IROlilAN 

+ 

3B,  3-1 H 

J73C 

+ 

(if  RESTRICTED) 

J731 

- 

3.3,  1.7 

PASCAl, 

- 

9.1.1 

PLI 

- 

12.2 

CS4 

+ 

4.2,  3.2.2. 3.2 

J3 

- 

2442.3 

? must  match  also  for  floating  point 

CHOL 

n 

IROfMAN 

- 

3-lC,  3B 

J73C 

+ 

(If  RESTRICTED) 

J731 

- 

1 . 7.2.  3 

PASCAL 

+ 

9.1.1  (is  only  one) 

PLI 

- 

12.2 

CS4 

- 

3.2.2. 3.2 

.13 

- 

2442.3 

C-90 


Real  Data  Type 


424  5 size  must  match  also  for  fixed  point  assignment 

CHOI.  n 

IROIMAN  - 3-lH,  3B 

J7Jt:  n 

J73I  n 

PASCAL  n 

PLI  - 12.2 

CS4  - 3.2. 3.3.2 

.13  - 2442.3 

425  5 radix  point  must  match  also  for  fixed  point  assignment 

CHOL  n 

IROMIAN  - 3-lH,  HA,  12C,  3B,  llB,  12C,  3B 

J 7 3C  n 

J73I  n 

PASCAI.  n 

PLI  n 

CS4  n 

.13  - 2442.3 

426  4 inclusion  match  on  range  attribute 

CHOL  + 

IRONtlAN  o [5r] 

J73C  + (if  RESTRICTKD) 

.1731 

PASCAL 

PLI 

CS4  + 

J3  - 2442 

427  5 source  range  must  be  included  in  target  range 

CHOL 

IR01*1AN  o [5P] 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

428  5 ranges  must  match  exactly 

CHOL 

IROIMAN  o [5F] 

J7jC 

J73I 

PASCAL 

PI,  I 

CS4 

JJ 


C-91 


Keal  Data  Type 


429  5 ranges  must  overlap 

CHOL  + 

IKDNMAN  + lOB,  131),  3-lF  (fixed  point  only;  value  must  be  In 

target  range) 

J73C  + (if  RESTRICTED) 

J731 

PASCAL 

I’Ll 

CS4  + 3. 2. 2. 3. 2 (floating) 

J3 

430  3 range  relationships  not  considered 

CHOL 

IROIMAN  - lOB,  13D 

J73C  + (unless  RESTRICTED) 

J73I  +3.3 

PASCAL  + 9.1.1 

PLI  + 12.2 

CS4  + 3.2. 3. 3.2  (fraction) 

J3  + 2442 


431  4 


432  4 


implicit  conversion  from  character 


CHOL 

- 

IROrilAN 

- 

3B 

J73C 

- 

J731 

- 

3.3,  1.7 

PASCAL 

- 

PLI 

+ 

8.2.3,  12.2 

CS4 

- 

4.2 

.13 

- 

implicit  conversion  from  integer 


CHOL 

- 

IRO.NMAW 

- 

It* 

.I73C 

+ 

(unless  RESTRICTED) 

.1731 

+ 

3.3,  1.7 

PASCAI. 

+ 

9.1.1 

PLI 

+ 

8.2.10,  12.2 

CS4 

- 

4.2 

J3 

+ 

2442 

Keal  Data  Type 


A33  5 only  if  exact 

CHOL  n * 

IROfMAN  n * 3B 

J73C 

J731 

PASCAL 

PLl 

CSA  n 

J3 

A3a  5 approximation  is  permitted 

CHOL  n * 

IROiWAN  n * 3B 

J73C  + (unless  RESTRICTED) 
J731  + 

PASCAL  + 9.1.1 

PLI  + 8.2.  10,  12.2 

CSA  n 

J3  + 2AA2 

A35  5 only  for  literals 

CHOL  n * 

IHOMiAN  + AE 

-I73C 

.1731 

PASCAI, 

PLI 

CSA  n 

JJ 

A36  A implicit  conversion  from  real 


CHOL 

+ 

IROUIAN 

+ 

3-lC  (but  not  for  fixed  point;  3-lH 

.1  7 3C 

+ 

.1731 

+ 

3.3,  1.7 

PASCAL 

+ 

PLI 

+ 

8.2.10,  12.2 

CSA 

+ 

.13 

+ 

2AA2 

A37  5 accuracy-preserving 

CHOL  + (only  one  real  representation) 

IROUIAN  + 3-lC  (but  not  for  fixed  point;  3-lH,  3-lE) 

J7)C 

J7J1 

PASCAL  + 9.1.1  (only  one  real  representation) 

PLI 

CSA  + 3.2. 2. 3.2 

.13 


C-93 


Real  Data  Type 


# 

I 


A38  5 


439  6 


440  7 


441  7 


442  6 


accurac y- Impairing 


CHOL 

- 

IROMIAN 

+ 

3-lC  (but  not  for  fixed  point;  3-lH,  3-lE) 

J73C 

+ 

J73I 

+ 

1.7 

PASCAL 

- 

PL  I 

+ 

7.3. 1.2 

CS4 

+ 

J3 

+ 

truncation 

CHOL 

n 

* 

IROlWAN 

o 

[3-lC  (but  not  for  fixed  point;  3-lH,  3-lE)] 

J73C 

- 

J73T 

- 

PASCAL 

n 

PLl 

+ 

7.3. 1.2  (fixed  point) 

CS4 

- 

J3 

- 

' most  significant  bits  is  possible 

CHOL 

n 

* 

IROlWAN 

- 

3-lA 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLl 

- 

(size  or  f ixedoverf low  condition  raised) 

CS4 

n 

J3 

n 

least  s 

ignificant  bits  is  possible 

CHOL 

n 

* 

IROlWAN 

o 

3-lC  (but  not  for  fixed  point;  3-lH,  3-lE) 

J73C 

n 

.1731 

n 

PASCAL 

n 

PLl 

+ 

7. 3. 1.2 

CS4 

n 

J3 

n 

rounding 

CHOL 

n 

* 

IROltlAN 

o 

(3-lC  (but  not  for  fixed  point;  3-lH,  3-lE)] 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLl 

+ 

7. 3. 1.2 

CS4 

+ 

3.2.2. 3.2 

J3 

- 

;( 


C-94 


Real  Data  Type 


443  7 


444  6 


445  7 


446  6 


447  4 


for  floating 

point  only 

CHOL 

n 

* 

IROrWAN 

+ 

3-lC 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 

7. 3. 1.2 

CS4 

+ 

3.2.2. 3.2,  3.2. 3. 3.2 

J3 

n 

round Ing/t 

runcat ion  impleraentat ion-dependent 

CHOL 

n 

* 

IROrWAN 

+ 

3-lC.  13F 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLI 

- 

CS4 

- 

J3 

- 

determinable 

by  environmental  enquiry 

CHOL 

n 

★ 

IROfWAN 

+ 

UC,  3-lC 

J73C 

n 

* 

J73I 

- 

PASCAL 

n 

PLI 

- 

CS4 

- 

J3 

- 

rounding/t 

runcation  depends  on  target  variable 

CHOL 

n 

* 

IROfWAN 

- 

3-lC 

J73C 

+ 

J73I 

+ 

2.1.3 

PASCAL 

n 

PLI 

- 

CS4 

- 

J3 

+ 

2463. 1-. 2,  2463. 6-. 8 

implicit  conversion  from  bit 

CHOL 

- 

IROHiAN 

n 

3B 

J73C 

+ 

(unless  RESTRICTKD) 

J73I 

+ 

3.3,  1.7 

PASCAL 

n 

PLI 

+ 

8.2.5,  12.2 

CS4 

n 

J3 

n 

C-95 


Real  Data  Type 


448  4 implicit  conversion  from  other  to  real 
CHOL 

IRO^WAN  - 3B 

J73C 

J73I 

PASCAL 

PLI 

CS4  - 4.2 

J3 


449  3 expression  evaluation... 

CHOL  o [1.1.2] 
IROfMAN  o [3-1  A] 
J73C  o [1.1.2] 


450  4 


451  5 


452  5 


Implied  result  accuracy  (not  analyzed) 


CHOL 

o 

IROhMAN 

o 3-lC 

J73C 

? 

J731 

? 4.8 

PASCAL 

+ 

PLI 

+ 

CS4 

+ 

J3 

+ 

depends  on 

target  accuracy/range 

CHOL 

o 

IROlWAfJ 

o [3-lC] 

J73C 

- 

J73I 

- 

PASCAL 

7 

PLI 

- 

CS4 

- 

J3 

- 

depends  on 

operand  accuracy/range 

CHOL 

o 

IROtWAN 

0 [3-lC] 

J73C 

7 

J73I 

? 

PASCAL 

? 

PLI 

+ 7. 3.1.1 

CS4 

+ 3.2.4 

J3 

+ 2434.6,  2435 

C-96 


# 


Real  Data  Type 


453  5 accuracy  defining  operators  available 

CHOL 

IRUtWAN  + 3-lH 

J73C 

J73I 

PASCAL 

PLI  + 13.2.2,  13.2.8,  13.2.16,  13.2.21,  13.2.17 

CS4 

J3 

454  4 result  approximation  methods 

CHOL  o 

1K0M1AN  o [3-lA] 

J73C  ? 

J731  ? 4.8,  1.7,  2. 1,3.2 

PASCAL  ? 8 

455  5 by  truncation 

CHOL  o 

IROIWAN  o [3-lA] 

J73C  ? 

J731  ? 

PASCAL  ? 

PLI  + 7.3. 1.2,  7. 3. 1.2.2  (fixed  point) 

CS4  ? 3.2.4 

J3  + 2435  (fixed) 

456  6 of  most  significant  bits  Is  possible 

CHOL 

IROIWAN  - 3-1 A 

J73C  ? 

J731  ? 

PASCAL  ? 

PLI 

CS4 

J3  + 2435. 1 

457  6 of  least  significant  bits  is  possible 

CHOL  o 

IROltiAN  + 3-lC  (but  not  for  fixed  point;  3-lH) 

J73C  ? 

J731  ? 

PASCAL  ? 

PLI  + 7. 3. 1.2,  7. 3. 1,2.2 

CS4  + 3.2.4 

J3  + 2435.1 


C-97 


! 

1 


I Real  Data  Type 


A58  5 by  rounding 

CHOL  o (probably  should  be  required) 

IROfWAN  o (3-lA] 

J73C  ? 

J731  ? 

PASCAL  ? 

PLI  + 7. 3. 1.2 

CSA 

J3 

459  6 implicit  rounding  for  floating  point 

CHOL  o 
IROfWAN  o 3-lC 
J73C  ? 

J731  ? 

PASCAL  ? 

PLI  + 7. 3. 1.2 

CS4 

J3 

460  6 implicit  rounding  for  fixed  point 

CHOL  n 
IROltlAN  - 3-lH 
J73C  n 
J73I  n 
PASCAL  n 
PLI 
CS4 
J3 

461  5 rounding/truncation  is  implementation  dependent 

CHOL  o 
IROhMAN  + 3-lC 
J73C  + 

J73I  + 4.8 
PASCAL  + 8 
PLI 

CS4  + 3.2.4 

J3  + 2434  (floating) 

462  6 determinable  by  environmental  enquiry 

CHOL  o 

IROWAN  + lie,  3-lC 

J73C  o 

J73I 

PASCAL 

PLI 

CS4 

J3 


C-98 


Real  Data  Type 


463  3 rounding/truncation  depends  on  operand  attributes 

CHOL  o 

IROtWAN  - 3-lC 

J73C 

J731 

PASCAl. 

PLl 

CS4 

J3 

464  4 implicit  conversion  of  operands.., 

CHOL 

IROIMAN  o [3-lA] 

J73C  + (unless  RESTRICTED) 

J73I  + 

PASCAL  + 8 
PLI  + 

CS4  + 

J3  + 2434.6,  2435 

465  5 as  in  assignment  statements 


CHOL 

+ 

(l.e.,  none) 

IROWAN 

+ 

3B 

J73C 

+ 

(l.e.,  none  if  RESTRICTED) 

J73I 

+ 

1.7,  4.8,  3.3 

PASCAL 

+ 

8,  9.1.1 

PLl 

+ 

7. 3. 1.1,  12.2 

CS4 

- 

J3 

+ 

2442.3 

466  5 not  as  in  assignment  statements 

CHOL  n * 

IROHiAN  - 3B 

J73C 

J73I 

PASCAL 

PLl 

CS4  + 3.2.4,  4.2  (integer  to  real  permitted) 

J3 

467  4 evaluation  order  of  operands... 

CHOL  o [1.1.2) 

IROrWAN  o [3-lA] 

J73C  o [1.1.21 
J3  2490-4 


C-99 


468  5 


469  5 


470  5 


471  3 


472  4 


I 


Real  Data  Type 


strictly  le£ t-to-right 
CHOL 

IROtWAN  - 4C,  ID 

J73C 

J73I 

PASCAL 

PLl 

CS4  + 3.0 

J3  + 2431,  2434.4,  2442.3 

lef t-to-right  within  equal  precedence 
CHOL 

IROI^IAN  - 4C,  ID 

J73C 

J73T 

PASC\L 

PLI 

CS4 

J3 

order  not  specified 


CHOL 

+ 

IROlWAN 

+ 

4C,  ID 

J73C 

+ 

J73I 

+ 

4.8.3 

PASCAL 

+ 

8 

PLI 

+ 

7.1.4 

CS4 

- 

J3 

- 

constant  expression  evaluation 
CHOL  + 

IROlWAN  + 4E 

J73C  + 

J73I 

PASCAL 

PLI 

CS4  + 7.1  • 

J3 

with  target  machine  accuracy  and  range 
CHOI  + 

IROk  ..7!  + 13F,  1C,  4E 

J73C  + (if  RESTRICTED) 

J73I 

PASCAL 

PLI 

CS4  ? 

J3 


C-100 


Real  Data  Type 


A73  4 applied  to  the  basic  operators:  + - * / 
CHOL  + 

IROMMAN  + 4E,  3-lB,  3-lH 

J73C  + 

J731 

PASCAL 

PLI 

CS4  +7.1 

J3 

474  4 exponentiation 

CHOL  n 

IROlWAN  n 3-lB 
J73C  + 

J73I 

PASCAL  n 
PLI 

CS4  + 7.1 

J3 

475  4 remainder 

CHOL  n 

IROtWAN  + 3-lH,  4E 
J73C  + 

J73I 

PASCAL  n 
PLI  n 

CS4  n 

J 3 n 

476  4 square  root 

CHOL  n 

IROlWAN  n 3-lB 

J73C  n 

J731  n 

PASCAL 

PLI 

CS4 

J 3 n 

477  4 absolute  value 

CHOL  n 
IROWAN  n 3-lB 
J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 


C-lOl 


Real  Data  Type 


478  4 


479  4 


480  4 


481  5 


482  5 


max/min 

CHOL  n 

IROhMAN  n 3-lB 

J73C  n 

J731  n 

PASCAL  n 

PL  I 

CS4  n 

J 3 n 


trigonometric  functions  and  logarithms 


CHOL 

n 

IROIHAN 

n 

3-lB 

J73C 

n 

J731 

n 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

n 

conversions 

CHOL 

+ 

IROIMAN 

o 

14E1 

J73C 

+ 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 

J3 

- 

implicit 

CHOL 

n 

IROHiAN 

+ 

3-lC,  4E 

(for 

floating  poin 

J73C 

+ 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

n 

J3 

- 

expl ic it 

CHOL 

+ 

IROWAN 

+ 

3-lH,  4E 

( for 

fixed  poiint) 

J73C 

+ 

J73I 

- 

PASCAL 

n 

PLI 

- 

CS4 

+ 

7. 1 

J3 

n 

C-102 


Real  Data  Type 


483  4 relational  operators 

CHOL  + 

IROtWAN  + 3-1 B,  6C.  4E 

J73C  + 

J731 

PASCAL 

PLI 

CS4  + 7.  1 

.13 

484  4 programmer-defined  functions 

CHOL 

IROIWAN  o [4E] 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

485  4 Implicit  conversion  for  constants  only  (by  rounding) 

CHOL  - (perhaps  o) 

IROfWAN  o 14E) 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3  - (partly,  see  2464.2) 

486  3 explicit  conversion  to  real... 

CHOL  + 

IROtWAN  o 13-lA) 

J73C  + 

J73I  +1.7 

PASCAL 

PLI  + 

CS4  + 

J3 

487  4 accuracy  defining  conversions  on  data... 

CHOL  o 

IROWAN  . 3-lC,  3-lH 

J73C  o 

.1731 

PASCAL 

PLI  + 

CS4  + 

J3 


C-103 


1 

Real  Data  Type 

488 

5 

round  ard  truncate 

CHOL 

o 

IRONMAN 

o 13-lC,  3-lH] 

J73C 

0 

-1731 

- 

PASCAl, 

- 

PLl 

+ 13.2.19,  13.2.17 

CS4 

+ (round  only) 

J3 

- 

oc 

6 

specified 

accuracy  required  ' ^ 

CHOL 

^ 1 

IROItlAN 

o [3-lC,  3-lH] 

J73C 

- 

J73I 

n 

PASCAI, 

n 

PL  I 

+ 13.2.19,  13.2.17 

CS4 

+ 3. 2. 2. 4. 3 

J3 

n 

490 

6 

specified 

accuracy  optional 

1 

1 

CHOL 

- 

r 

IRONMAN 

o 13-lC,  3-lH] 

.J73C 

- 

J731 

n 

PASCAL 

n 

PLl 

- 

CS4 

- 

J3 

n 

491 

6 

specif  led 

accuracy  always  implicit 

CHOL 

+ 

IROfWAN 

o [3-lC,  3-lH) 

J73C 

+ 

.1731 

n 

PASCAL 

n 

PLl 

- 

CS4 

- 

J3 

n 

492 

5 

widening  operations 

CHOL 

+ (FLOAT  operator) 

IK  0111  AN 

0 [3-lC,  3-lH) 

J73C 

+ (FLOAT  operator) 

J73I 

- 

PASCAL 

- 

PLI 

+ 1 3.2. 17 

CS4 

+ 

J3 

C-104 


Real  Data  Type 


493  6 via  round/truncate 

CHOI,  o 

IROrWAN  o (3-lC,  3-lH] 

J73C  o 

J73I 

PASCAL 

PLI  + 13.2.19 

CS4  + 3. 2. 2. 4. 3 

J3 

494  6 via  special  operators 

CHOL  o 

IRONMAN  o [3-lC,  3-lH] 

J73C  o 

J731 

PASCAL 

PLI  + 13.2.17 

CS4 

J3 

495  4 accuracy  defining  arithmetic  operators 

CHOL 

IROrtiAN  ? 3-lC,  3-lH 

J73C 

J73I 

PASCAL 

PLI  + 

CS4 

J3 

496  5 division 

CHOL  n * 

IROlWAN  ? 3-1 H 
J73C  n * 

J73I 

PASCAL 

PLI  + 13.2.8 

CS4 

J3 

497  5 multiplication,  addition,  subtraction 

CHOL  n * 

IROMiAN  ? 3-lH 
J73C  n * 

J73I 

PASCAI, 

PLI  + 13.2.16,  13.2.2,  13,2.21 

CS4 

J3 


C-105 


Real  Data  Type 


498  b 


499  5 


300  4 


501  5 


502  5 


rounding/truncation  implied  as  for  expression  evaluation 


CHOL 

n 

IKOfflAN 

7 

* 13-lC,  3-IH] 

J7JC 

n 

J73I 

n 

PASCAL 

n 

PL  I 

+ 

7. 3. 1.2 

CS4 

n 

J3 

n 

rounding/truncation  explicitly  specifiable 

CHOL 

n 

IROIWAN 

7 

* 13-lC,  3-lH) 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

- 

CS4 

n 

J3 

n 

explicitly  convertible  data  types... 

CHOL 

o 

IROlWAN 

o 

13-IA] 

J73C 

0 

PASCAL 

- 

J3 

- 

Integers 

CHOL 

+ 

IROfWAN 

+ 

3-lB 

J73C 

+ 

J73I 

+ 

1.7. 1.2.3 

PASCAL 

- 

PLI 

+ 

13.2.9,  13.2.10 

CS4 

+ 

3. 2. 2. 4. 3 

J3 

- 

representational  conversions  (real  to  real) 

CHOL 

- 

(only  one  real  representation) 

IROIMAN 

o 

13-lA) 

J73C 

+ 

J73I 

+ 

1.7. 1.2. 3 

PASCAL 

- 

(only  one  real  representation) 

PLI 

+ 

13.2.9,  13.2.10 

CS4 

+ 

(rounding  only) 

J3 

- 

C-106 


Real  Data  Type 


503  6 rounding/truncation  as  for  assignment 

CHOL  n 

IROfWAN  o [3-lA] 

J73r.  ? 

J731  ? 

FASCAI.  n 

PLl  + 13.2.9,  13.2.10,  7. 3. 1.2 

CSA  + 3. 2. 2. 4. 3,  3.2. 3.4. 3 

J3  n 

504  6 rounding/truncation  explicitly  specifiable 

CHOL  n 

lR0fMA>i  o [3-lA) 

J73C 

J731 

PASCAL  n 

PLI  + 13.2.19,  13.2.17 

CS4 

J3  n 

505  7 required  for  fixed  point 

CHOL  n 

IROhUAN  + 3-lH 

J73C  n 

J73I  n 

PASCAL  n 

PLI 
CS4 

J3  n 

506  7 performable  beyond  specified  accuracy  for  floating  point 

CHOL  n 

1KOH1AN  + 3-lC 

J 73c  n 

J73I  n 

PASCAL  n 

PLI  - 13.2.19 

CS4 

J 3 n 


C-107 


m 

I 


Real  Data  Type 


507  5 character 


CHOL 

+ 

(For  input  conversions) 

IROIWAN 

+ 

4B,  2C  ( CO  ensure  prograra/data  literals  are  converted 

equivalent ly ) 

J73C 

+ 

(for  input  conversions,  also 

UNSPEC  to  integer  to 

float ) 

J731 

+ 

1.7. 1.2. 3 (UNSPtC  to  Integer 

to  float) 

PASCAL 

- 

PLI 

+ 

13.2.9,  13.2.10 

CSA 

+ 

3.2.2. 4. 3,  3.2. 3.4. 3 

J3 

- 

508  5 bit 


CHOL 

+ 

IRCI^IAN 

o 

13-lA] 

J73C 

+ 

J73I 

+ 

1.7. 1.2. 3 

PASCAL 

n 

PLI 

+ 

13.2.9,  13.2.10 

CS4 

n 

J3 

n 

r 

CHOL 

- 

IROIWAN 

7 

4B 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

510  3 scale  operator  for  fixed  point  data 
CHOL  n 

IROltlAN  + 3-1 H 

J73C  n 

J731  n 

PASCAL  n 

PLI 
CS4 
J3 


C-108 


Real  Data  Type 


311  3 exception  conditions 
CHOL  + 

IRONMAN  o [3-lA] 

J73C  + 

J731  + 

PASCAL 
PLl  + 

CSA  + 

J3 

512  4 overflow 

CHOL  + 

IROlWAN  + 3-lA 
J73C  + 

J73I 

PASCAL 

PLI  + 10.4.7,  10.4.10,  10.4.12 

CS4  + 

J3 

313  3 addition  and  subtraction 
CHOL  + 

IRONMAN  + 3-lA 

J73C  + 

J73I 

PASCAL 

PLI  + 10.4.7,  10.4.10,  10.4.12 

CS4  + 3. 2. 4. 2.1 

J3  - 2435 

514  5 multiplication  and  division 

CHOL  + 

IROfUAN  + 3-lA 

J73C  + 

J73I 

PASCAL 

PLI  + 10.4.7,  10.4.10,  10.4.12 

CS4  + 3. 2. 4. 2.1,  3. 2. 4. 2. 3 

J3  - 2435 

515  5 exponentiation 

CHOL  n 

IROIWAN  n 

J73C  + 

J73I 

PASCAL  n 

PLI  + 10.4.7,  10.4.10,  10.4.12 

CS4  + 3. 2. 4. 2. 4 

J3 


C-109 


10 

I 


Real  Data  Type 


516  5 


517  U 


i 518  4 


519  4 


520  5 


conversion 

CKOL 

IROlWAN 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

zero  divide 
CHOL 
IROHiAN 
J73C 
J73I 
PASCAL 
PLI 
CS4 
J3 


+ 3-lA 
+ 


+ 10.4.12 
+ 3.2.2. 4. 3 


+ 

+ 3-lA 
+ 


+ 10.4.20 
+ 3. 2. 4. 2. 3 
- 2434.4,  2435 


logarithm  of  negative  base 


CHOL  n 

IROHIAN  n 3-lB  (exponentiation  not  supported) 
J73C  + 

J73I 

PASCAL 

PLI  + 7. 3. 1.2. 3 

CS4  + 3. 2. 4. 2. 4 

J3  - 2434.4 

underflow 

CHOL  + 

IROtWAN  o [3-lAl 

J73C  + 

J73I 

PASCAL 

PLI  + 10.4.19 

CS4  + 

J3 

multiplication 
CHOL  + 

IROHiAN  o [3-lA] 

J73C  + 

J73I 

PASCAL 

PLI  + 10.4. 19 

CS4  ? 

J3 


C-110 


I 


1 


L 


Real  Data  Type 


521  5 division 

CHOL  + 

IROMiAN  o [3-lA] 

J73C  + 

J73I 

PASCAL 

PLI  + 10.4.19 

CS4  + 3. 2. 4.2. 3 

J3 

^22  5 exponentiation 
CHOL  n 

IROlWAN  n 3-lB  (exponentiation  not  supported) 
J73C  + 

J731 

PASCAL  n 

PLI  + 10.4.19 

CS4  ? 

J3 

523  4 range  (on  assignment) 

CHOL  + 

IROIWAN  1-  lOB,  13D 
J73C  + (if  RESTRICTED) 

J731 

PASCAL 

PLI 

CS4  + 3. 2. 2. 3. 2 

J3 

524  4 conversion  error  (ill  formed  number) 

CHOL  + 

IROIWAN  + lOB 

J73C  + 

J73I  + 1.7.1  (go  to  an  error  label) 

PASCAL 

PLI  + 10.4.2 

CS4  + 3. 2. 2. 4. 3 

J3 

525  4 sqrt  exception 

CHOL  n 

IROIMAN  n 3-lB,  3-lH 

J73C 

J731 

PASCAL 

PLI  +13.3  (error  condition) 

CS4  + 3. 2. 2. 4. 4. 3 

J3 


C-lll 


I 


Status  Data  Type 


526  2 Status  Data  Type 

CHOL  + 1.1.5 

IROIMAN  + 3-2A 

J73C  +1.1.5 

J731  + 

PASCAL  + 6.1.1 

PH 

CS4  + 3.3 

J3  + 

527  3 is  dec lared/ represented  as  Integer 

CHUL 

IROM1AN  - 3-2 A 

J73C  + (unless  RESTRICTED) 

J731  + 2.4 

PASCAL  - 6.1.1 

CS4  - 3.3.1 

J3  - 2422.4,  2463.13 

528  3 programmer  definable  status  value  representation 

CHOL  + 

IROtWAN  + llA,  12C 
J73C  + 

J73I  + 2.4 

PASCAL 

CS4 

J3  - 2419.8 


529  3 unordered  value  set  permitted 
CHOL  + 1.1.5 

IROltlAN  + 3-2  B 

J73C  +1.1.5 

J73I 

PASCAL  - 8.1.4,  6. 1. 1 

CS4 

J3 


530  3 ordered  value  set  permitted 
CHOL  + 1.1.5 

1ROH1AN  + 3-2 B 

J73C  +1.1.5 

J73I  + 2.4 

PASCAL  + 8.1.4,  6.1.1 

CS4  + 3.3.1 

J3  + 2419.8,  2437.2 


C-112 


Status  Data  Type 


531  3 subranges  of  status  values 
CHOL  + 

IROfHAN  + 3-2B,  3-3D  (subranges  of  enumeration  types  can  serve 
as  array  Indices) 

J73C  + 

J731 

PASCAl-  + 6.1.3 

CS4 

J3 


532  4 forms  a new  type 
CHOI. 

IROfMAN  ? 3-31),  3-2 B 
J73C 

J73I  n 

PASCAL  - 6,1.3,  U5.B 

CS4  n 

J 3 n 


533  3 


constants 

CHOL  + 

IROIJIAN  o [3-2A] 

J73C  + 

J73I  + 

PASCAL  + 

CS4  + 

J3  + 


534  4 


1 iterals 

CHOL  + 

IROMIAN  + 3-2 A 

.173C  + 

J731  + 2.4 

PASCAL  + 6.1.1 

CS4  + 1.3. 2. 5 

J3  + 


535  5 lexically  distinguished  from  other  identifiers 


CHOL 

+ 

IROMIAN 

+ 

3-2A 

J73C 

+ 

J731 

+ 

2.4 

PASCAL 

- 

6.1.1 

CS4 

+ 

1.3. 2. 5 

J3 

+ 

2418.11 

C-1 13 


Status  Data  Type 


536  5 duplicate  status  value  names  permitted 
CHOI.  + 

IKOIWAN  + 3-2A  (different  sets  of  character  literals) 

J73C  + 

J731  + 2.4 

PASCAL  - 4,  5. A 

CS4  + 3.3.  1 

J3  + 2418.11 


537  6 


538  4 


539  5 


540  3 


conversion  operator  to  resolve  ambiguities 


CHOL 

+ 

(Some  form  of  qualification) 

IROmAN 

+ 

4B 

J73C 

+ 

(some  form  of  qualification) 

J731 

+ 

2.4  (qualified  status  constants) 

PASCAL 

n 

CS4 

- 

J3 

- 

(restricted  usage  prevents  amblgul 

mnemonic  names  can  be  specified 

CHOL 

+ 

IROHiAN 

+ 

5A 

J73C 

+ 

J731 

- 

PASCAL 

9 

5,  6.1.1 

CS4 

+ 

2.3 

J3 

- 

run-time  values  permitted 

CHOL 

+ 

IROIWAN 

+ 

5A 

J73C 

+ 

J73I 

n 

PASCAL 

- 

5 

CS4 

+ 

2.3 

J3 

n 

variables 

CHOL 

+ 

IROMIAN 

+ 

5B 

J73C 

+ 

J731 

- 

4.11,  2.1.3,  2.1.4 

PASCAL 

+ 

7 

CS4 

+ 

2.3 

J3 

+ 

2422,  2463.13,  2464 
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341  4 read-only  access  specifiable  (in  a subscope) 

CHDL  + 

IROfWAN  o 3-3B 
J73C  + 

J73I  n 

PASCAL 
CS4 
J3 

342  4 ^ULL  value  specifiable 

CHOL 

IROftlAN  o [5B) 

J73C 

J73I  n 

PASCAL 
CS4 
J3 

543  4 undefined  value  exists 

CHOL 

IROIWAN  o [5B] 

J73C 

J731  n 
PASCAL 

CS4  + 2.3.2,  3. 3. 3,4 

J3 

544  5 is  specifiable 

CHOL  n 

IROIWAN  o [5B] 

J73C  n 
J731  n 
PASCAL  n 
CS4 

J3  n 

545  3 parameter  usage  permitted 

CHOL  + 

IROtWAN  + 7G 
J73C  + 

J73I  - 2.2 

PASCAL  + 10,  9.1.2,  11,  8.2 
CS4  +5.1.1 

J3  + 2446,  2484 


C-1 15 


Status  Data  Type 


546  4 


547  4 


548  3 


549  3 


550  4 


exact  match  required  (same  subranges) 


CHOL 

- 

IROmAN 

o 3«2B,  7G 

J73C 

- 

J731 

n 

PASCAL 

7 

CS4 

+ 5.1. l.l 

J3 

+ 2446.8,  2442.5 

safe  match  permitted 

CHOL 

+ 

1ROM1AN 

? 3-2 B,  7G 

J73C 

+ 

J73I 

n 

PASCAL 

7 

CS4 

+ 5. 1.  1. 1.  , 3.3.3 

J3 

- 

function  value 

CHOL 

+ 

IROftiAN 

+ 7D 

J73C 

+ 

J73I 

- 2.2.2 

PASCAL 

+ 11 

CS4 

+ 5.1 

J3 

+ 2432,  2485 

operations  on 

ordered  value  sets 

CHOL 

+ 

IROfWAN 

. 3-2  B 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 

CS4 

+ 

J3 

+ 

comparison  operations  permitted 

CHOL 

+ 

IROrWAN 

+ 3-2  B 

J73C 

+ 

J731 

+ 2.4,  4.6 

PASCAL 

+ 8.1.4 

CS4 

+ 3. 3. 4. 2 

J3 

+ 2437.2,  2439.1 

C-116 
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551  4 

successor  operation  is  defined 

CHOL 

+ 

IROlW/vN 

o t3-2B] 

J7JC 

+ 

J73I 

- 

PASCAL 

+ 6.1.1 

CS4 

+ 3. 3.4.  1. 1 

J3 

- 

552  4 

predecessor 

operation  is  defined 

CHOL 

f 

1ROM1AN 

o [3-2B1 

J73C 

+ 

J731 

- 

PASCAI, 

+ 6.  1.  1 

CS4 

+ 3. 3.4. 1.2 

J3 

- 

553  4 

ordering  with  programmer-defined  representation... 

CHOL 

o 

IROMIAN 

o 13-2B] 

\ 

J73C 

o 

PASCAI. 

- 

CS4 

- 

J3 

- 

554  5 

ordering  i s 

forbidden 

CHOL 

- 

IROfWAN 

- 3-2B,  1 lA  (ordering  is  "automatically 

defined") 

J7  3C 

- 

J73I 

- 

PASCAL 

n 

CS4 

n 

J3 

n 

555  5 

programmer- 

defined  relational  and  successor  operations 

1 

CHOL 

- (Ordering  is  inherited  from  specified 

value) 

IROttlAN 

- 3-2B,  llA  (ordering  is  "automatically 

defined") 

J73C 

- (ordering  is  inherited  from  specified 

value ) 

3731 

- 

PASCAL 

n 

CS4 

n 

33 

n 

C-l  17 
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556  3 


557  4 


558  4 


559  5 


560  4 


relational  operations. 


CHOL 

+ 1.1.5 

1R0^♦1  AN 

o [3-2A] 

J73C 

+ 1.1.5 

J731 

+ 

PASCAL 

+ 8.1.4 

CS4 

+ 3. 3.4.2 

J3 

+ 

L i ty / i neq 

ual  1 ty 

CHOL 

+ 1.1.5 

IRONMAN 

+ 3-2A 

.I73C 

+ 1.1.5 

J73I 

+ 4.6,  5.2.2,  2.4 

PASCAL 

+ 8.1.4 

CS4 

+ 3. 3.4.2 

J3 

+ 2437.2,  2439.1 

than,  greater  than,  etc. 

CHOL 

+ 1.1.5 

IROIWAN 

+ 3-2  B 

J73C 

+ 1.1.5 

J73I 

+ 4.6,  5.2.2,  2.4 

PASCAL 

+ 8.  1.4 

CS4 

+ 3. 3. 4. 2 

.13 

+ 2437.2,  2439. I 

on  ordered  value  sets  only 
CHOL  + 

IROltlAN  + 3-2  B 

J73C  + 

J731  + 

HASCAJ.  + 8.1.4 

CS4  + 3. 3.4.2 

J3  + 


restricted  to  same  type 


CHOL 

+ 

IROhMAN 

0 

3-2 A,  3-2 B 

J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

2.4 

PASCAL 

+ 

8.  1.4 

CS4 

+ 

3. 3.4.2 

J3 

7 

2437.2 

C-118 
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561  3 assi^jnmiMit 


CHOL 

+ 

IROWAN 

+ 

5F 

J73C 

+ 

J73I 

- 

3.3 

PASCAL 

+ 

9.1.1 

CS4 

+ 

4.2, 

J3 

+ 

2442 

562  4 


type  checked 
CHOL 
IRortlAN 
.I73t: 
J7JI 
PASCAL 
CS4 
.13 


+ 

+ 3B 

+ 

n 

+ 9.1.1 

+ 4.2,  3. 3.3.2 
? 2442.5 


563  4 not  type  checked 

CHOL 

1 ROW  AN  - 3B 
J73C 

J731  n 

PASCAL 

CS4 

J3  ? 2437.2 

564  4 subrange  assignment 

CHOL  + 

IRor^lAN  + 3-2H  (if  subranges  are  permitted) 
.J73C  + 

J73I  n 

PASCAL  + 9.1.1 

CS4 
J3 


565  5 range  checked 
CHOL  + 

IRor^lAN  + lOB,  13D 

,I73C  + 

J7J1  n 

PASCAL  - 9.1.1 

CS4  n 

J 3 n 
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56S  6 


567  6 


568  7 


569  7 


5 70  4 


compl le-t ime 
CHOI,  + 

IROrWAN  + 

J73C  + 

J73I  n 

PASCAL  n 

CS4  n 

J3  n 


(if  possible) 
H)H,  13D 
(if  possible) 


riin-t  ime 
CHOL 
IROttlAN 
J73C 
J731 
PASCAL 
CS4 
J3 


+ 

+ lOB,  13D  (if  successor  operation  is  provided) 

+ 

n 

n 

n 

n 


opt ional 
CHOL 
IROIMAN 
J73C 
J731 
PASCAL 
CS4 
J3 


+ 

+ lOB 
+ 
n 

t 14. B (in  PASCAL  6000-3.4) 

n 

n 


except  ion 
CHOL 
IROfWAN 
J73C 
J731 
PASCAL 
CS4 
.13 


condition 

+ 

+ lOB,  13D 

+ 

n 

n 

n 

n 


implicit  conversion  from  integer  values 
CHOL 

IRO^MA^  - 3B 
J73C 

J7JI  n 
PASCAL 
CS4 
J3 


C-120 


'M 


Status  Data  Type 


■i?!  3 


5 72  4 


573  5 


I 

I 

574  4 


575  5 


576  5 


'Xpcession  evaluation... 

CHOL 

o [l.i.5] 

I ROM!  AN 

o [3-2A1 

J7  3C 

o 11.1.5) 

J73I 

- 

Implicit  conversion  of  operands 

CHOL 

- 

IROM3AN 

n 

J7  3C 

- 

.1731 

n 

PASCAL 

- « 

CS4 

- 

J3 

- 

as  for  assignment 

CHOL 

+ ( i . e.  , none) 

IROfMAN 

+ 3B  (no  conversion  permitted) 

J73C 

+ ( i.e. , none) 

J731 

n 

PASCAL 

+ ( i.e.  , none) 

CS4 

+ ( i.e.  , none) 

J3 

+ (i.e.,  none) 

evaluation  order  of  operands... 

CHOL 

o (1.1.51 

IROMiAN 

. 4C 

.I73C 

o [1.1.5] 

J73I 

n 

J3 

2490-4 

strictly  left 

-to-r ight 

CHOL 

- 

IRONIAN 

o [4C] 

J73C 

- 

J73I 

n 

PASCAI, 

- 

CS4 

+ 3.0 

J3 

+ 2431 

lef t-to-r Ight  within  equal  precedence 
CHOL 

IROMiAN  o (4C] 

J73C 

J73I  n 
PASCAI. 

CS4 

J3 
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577  5 


578  3 


579  4 


580  4 


581  4 


order  not  specified 


CHOL 

+ 

IROWAN 

o 

(40 

J73C 

+ 

J73I 

n 

PASCAL 

+ 

8 

CS4 

- 

J3 

- 

constant  expression  evaluation... 
CHOL  + 

IROhWAN  + 4E 

J73C  + 

J731 

PASCAL 

CS4  + 7. 1 

J3 


successor  operation 
CHOL  + 

IROtWAN  + 4E  (if  operation 

J73C  + 

J731  n 

PASCAL 

CS4  - 3. 3.4.1 

J3  n 


is  provided) 


relational  operations 
CHOL  + 

IROlflAN  + 3-2A,  6C,  4E 

J73C  + 

J73I 

PASCAL 

CS4  + 7.1 

J3 


conversion  from  Integer  values 
CHOL  + 

IROMiAN  n 
J73C  + 

J73I  n 
PASCAL  n 
CS4  + 7. 1 

J3  n 
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582  3 explicit  conversion 

C1K)1.  + 

IKDtWAN  o (3-2A] 

J7  3C  + 

J73I 
PASCAL 
CS4  + 

.13 

583  4 from  Integer 

CHOL  + 

IROfflAN  ? 4B 
.I73C  + 

J73I 

PASCAL 

CSA  + 3. 3. 4. 3 

J3 

584  4 permitted  for  programmer-defined  representations 

CHOL  + 

IROrWAN  + 4B,  3-5D 
J73C  + 

J731 

PASCAL  n 
CS4  n 

J3  n 

585  4 programmer-defined  conversion  operations  permitted 

CHOL  + 

IRO^WAN  ? 4B 
J73C  + 

J731 

PASCAI, 

CS4 

J3 

586  3 exception  conditions 

CHOL  + 

IROrWAN  o 13-2A] 

J73C  + 

J73I 
PASCAL 
CS4  + 

.13 
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587  4 conversion  error 

CHOL  + 

IRO^WAN  o [3-2A] 

J73C  + 

J731 

PASCAL 

CS4  + 3. 3. 3.4 

J3 

588  4 successor /predecessor  range  error 


CHOL 

+ 

(optional) 

IRO^WAN 

+ 

lOB,  13D 

J73C 

+ 

(optional) 

J731 

- 

PASCAL 

- 

CS4 

+ 

3.3.4. 1 

J3 

- 
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589  2 


590  3 


591  4 


592  5 


593  5 


594  5 


595  4 


Bit  Data  Type 
CHOI, 
IROrilAN 
J73C 
J73I 
PASCAL 
PL  I 
CS4 
J3 


+ 

- 3-4A,  IE  (sets  are  required  instead) 

•I- 

+ 

+ 


bit  strings  represented  as... 

CHOL  o 

IROftlAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J 73C  o 


arrays  of  boolean 
CHOL 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PLl 

all  normal  array  properties  and  operations  apply 
CHOL  n * 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  n 

J73I  n 

PLI  n 


all  normal  scalar  properties  and  operations  apply 
CHOL  n * 

1R0I*1/\N  n * [3-4A,  IE  (sets  are  required  instead)] 

J 7 3C  n 

J731  n 

PLI  n 


array  is  packed 
CHOL  n * 

IROtMAN  n * [3-4A,  lE  (sets  are  required  instead)] 

J 7 3C  n 

J73I  n 

PLI  n 


special  bit  string  data  type 
CHOL  + 

lR0f*lAN  n * 13-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 2.1.3,  2.1.4 

PLI  + 4.1.6,  5.4.6 
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596  3 length  attribute... 

CHOL  o 

IROWAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  o 

597  4 explicit  specification  prohibited 

CHOL 

IROttlAN  n * 13-4A,  IE  (sets  are  required  instead)) 

J73C 

J731 

PLl 

598  4 explicit  specification  permitted 

CHOL 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J731  + 2.1.3 

PLI  + 5.4.6 

599  4 explicit  specification  required 

CHOL  + 

IROIWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PLl 

600  4 value  fixed  at... 

CHOL  o 

IROfMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  o 

601  5 compile  time  for... 

CHOL  o 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  o 

602  6 static  storage 

CHOL  + 

IROMiAN  n * (3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 2.1.3 

PLl  + 5.4.6 

603  6 non-static  storage 

CHOL 

1ROH1AN  n * [3-4A,  lE  (sets  are  required  instead)] 

J73C  + 

J73I  + 2.1.3 

PLl 
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604  5 


605  6 


606  6 


607  4 


608  5 


60<J  6 


610  6 


time  of  string  allocation  for... 

CHOL  o 

IKOfWAN  n * [3-4A,  IE  (sets  are  required  Instead)] 
J73C  o 

static  storage 
CHOL 

IKOfMAN  n * [3-4A,  IE  (sets  are  required  instead)) 

J7  3C 

J73I 

PLl 


non-static  storage 
CHOL  + 

IKOfMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PLl  + 5.4.6 


variability  of  current  length... 

CHOL  o 

IROIWAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  o 


varlab  le 
CHOL 
IROfWAN 
J73C 
J731 
PLl 


n * [3-4A,  IE  (sets  are  required  instead)) 
+ 5.4.55 


fixed  maximum  length 

CHOL  n * 

IRONMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  n 

J731  n 

PLl  + 5.4.6,  5.4.55 


no  maximum 
CHOL 
1KOM1AN 
J7  3C 
J731 
PLl 


length 
n * 

n * [3-4A, 

n 

n 


IE  (sets  are  required  instead)] 


C-127 


Bit  Data  Type 


611  5 not  variable 

CHOL  + 

IROlWAN  n * (3-4A,  IF,  (sets  are  required  Instead)) 
J73C  + 

J73I  + 2.1.3 

PLl  + 5.4.34 

612  4 max.  length  independent  of  word  length 

CHOL  + 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 2.1.3 

PLI  + 5.4.6 

613  4 Initial  allocation  length  specified  in...  (heap  storage) 

CHOL  o 

IROHiAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  o 

J731  n 

614  5 declaration 

CHOL  + (possibly  as  runtime  expression) 

1R01M7VN  n * 13-4A,  IE  (sets  are  required  instead)] 

J73C  + (possibly  as  run  time  expression) 

J731  n 

PLI  + 12.1,  4.3.2. 1,  4. 3.2.4,  4. 3.2. 5 

615  5 allocation  operation 

CHOL 

IROlWAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C 

J73I  n 

PLl  - 12.  1 

616  5 previous  generation 

CHOL 

IROIMAN  n * [3-4A,  lE  (sets  are  required  instead)] 
J73C 

J731  n 

PLl  -12.1 

617  3 constants 

CHOL  + 

IROIMAN  n * (3-4A,  lE  (sets  are  required  instead)] 
J73C  + 

J731  + 

PLI  + 
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618  4 literals 

CHOI.  + 

IROtWAN  n * [J-4A,  IE  (sets  are  required  instead)] 

J73(;  + 

J73I  + 5.3.4 

PLI  + 2.6.2. 1 

619  5 base  2 

CHOL  + 

IROlWAN  n * 13-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J731  + 5.3.4 

PI, I + 2.6.2. 1 

620  5 bases  8,  16 

CHOL  + 

IROIMAN  n * 13-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 5.3.4 

PLI 

621  5 other  bases 

CHOI. 

IROMIAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + (4,  32) 

J731  + 5.3.4  (4,  32) 

PLI 

622  5 more  than  one  base  available 

CHOL  + 

IROM1AN  n * 13-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I  + 5.3.4 

PLI 

623  4 mnemonic  names  can  be  specified 

CHOL  +• 

IRONMAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J731 

PLI 

624  5 run-time  values  permitted 

CHOL  + 

1ROM1AN  n * 13-4A,  IE  (sets  are  required  instead)] 
J7  3C  + 

J73I  n 

PLI  n 
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625  4 


626  3 


62  7 4 


628  4 


629  4 


630  5 


631  3 


environmental  query  for  max.  bit  string  length 
CHOL  + 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 
.1730  + 

J731 

I’Ll 


variables 

CHOL  + 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J731  + 4.11,  2.1.3,  2.1.4 

PLl  + 4.1.3,  5.4.54,  6,  5.5 

read-only  access  specifiable  ( in  a subscope) 

CHOL  + 

IROHiAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I 

PLI 


NULL  value  specifiable 
CHOL 

IROIWAN  n * [3-4A, 

J73C 

J731 

PLI 


IE  (sets  are  required  instead)] 


undefined  value  exists 
CHOL 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PI  T 

is  specifiable 
CHOL  n 

IROlWAN  n * (3-4A,  IE  (sets  are  required  instead)] 

J73C  n 

J73I  n 

PLI  n 


parameters 

CHOL  + 

IROIWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J731  + 2.2 

PLI  + 6.  10 
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632  i*  exact  match  required  Isame  max  length) 

CHOL  + 

IROli-IAN  n * (3-4A,  IE  (sets  are  required  instead)] 
J73(; 

J73I  - 2.2.3. 1,  1.7 

PLI  - 6. 10. 1 , 6.10.2 

633  4 safe  length  match  required 

CHOI, 

IKOMIAN  n * 13-4A,  IE  (sets  are  required  instead)] 
J73C 

J731  - 2.2. 3.1,  1.7 

Pl.l  - 6.  10.  1 , 6.  10.2 

634  4 actual  argument  length  used  as  formal  length 

CHOI.  + 

IKOhMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J731 

PLI  + 6.  10.  3 

635  4 length  match  as  in  assignment 

CHOL  + (i.e.,  exact  match) 

IROIWAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J731  + 2.2. 3.1 

PLI  4 6. 10. 1 , 6. 10.2,  12.2 

636  4 can  specify  relationships  for  parameter  lengths 

CHOL 

IROftlAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J7  3C 

.1731 

PLI 

637  4 match  with  actual  parameters  of  other  type 

CHOL 

IROM3AN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + (boolean,  unless  RESTRICTED) 

J71I  - 2.2. 3.1,  1.7 

PLI  + 6. 10.  1,  6. 10.2 

638  5 as  in  assignment 

CHOL  + ( i.e.  , none) 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J731  + 2.2. 3.1  (i.e.,  none) 

PLI  + 6.10.1,  6.10.2,  12.2 


C-131 


i 
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839  3 bit  string  function  values 
CHOL  + 

IROl'HAN  n * [3-4A,  IE  (sets  are  required  instead)) 

J73C  + 

J73I  + 2.2.2 

PLl  + 12.21,  5. 4. ^7,  6.7 

640  3 bit  string  and,  or,  not 

CHOL  + 

IROlWAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I  + 4.5 

PLl  + 7.3.2 

641  4 parentheses  required 

CHOL 

IROlWAN  n * [3-4A,  IE  (sets  are  required  instead)) 
J73C 

J731  - 4.5.1 

PLl  - 7.2 

642  3 exclusive  or 

CHOL  + 

IROlWAN  n * [3-4A,  IE  (sets  are  required  ’nstead)] 
J73C  + 

J73I  + 4.5 

PLl  + 13.  1.4 

643  3 other  Boolean  functions 

CHOL  o 

1ROM1AN  n * 13-4A,  IE  (sets  are  required  instead)] 

J73C  + (equivalence) 

J73I  + 4.5  (equivalence) 

PLl  + 13.1.4  (all  others) 

644  3 concatenate 

CHOL 

IROINAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PLl  + 7.3.3 

645  4 fixed  length 

CHOI.  n 

IRorWAN  n * t3-4A,  IE  (sets  are  required  instead)] 

> 73C  n 

.1731  n 

PLl  + 7. 3.  3 
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B46  4 


b47  3 


648  4 


649  4 


650  4 


651  5 


652  5 


variable  lengtli 
CHU!,  n 

IROt^lAN  n 
J 7 3(',  11 

.1731  n 
PI.l  + 


* 13-4A,  IE  (sets  are  required  instead)) 


7.3.  3 


substring  operation 


CHOI, 
IROlWAN 
J73(; 
J731 
PLI 


n * 13-4A, 
+ 

+ 

+ 


IE  (sets  are  required  instead)) 


fixed  length 

CHOI,  + 

1R0M3AN  n * [3-4A,  IE  (sets  are  required  instead)) 

J73C  + 

J731  + 4.10.4 

PLI  + 1 3. 1.  16 


variable  length 
CHOI, 

IROHIAN  n *' [3-4A,  IE  (sets  are  required  instead)) 

J73C,  + 

J731  + 4.10.4 

PLI  + 13.1.16 


length  detaultable  to... 

CHOL 

IROlflAN  n * t3-4A,  IE  (sets  are  required  instead)) 

.I73C  + 

,1731  + 

PLI  + 

one  ^ 

CHOL  n 

IROfMAN  n * (3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 4. 10.4 

PLI 

end  of  string 
CHOL  n 

IROMIAN  n *,[3-4A,  IE  (sets  are  required  instead)) 

J73C 

.1731 

PLI  + 13.1.16 
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653  5 


654  5 


655  4 


656  4 


657  5 


658  4 


659  5 


default  usafte  consistent  with  subroutine  parameter  conventions 
CHOL  n 

IROfUAN  n * [3-4A,  IE  (sets  are  required  Instead)] 

7 m: 

.1731 
PI, I 

default  usaRe  .ronslstent  with  array  Indexing  conventions 
CHOI. 

IROfUAN  n * [3-4A,  IE  (sets  are  required  Instead)] 

J 7 3C 
J731 
PLl 

special  syntax  to  Identify  substring 
CHOL  o 

IROfWAN  n * [3-4A,  IE  (sets  are  required  Instead)] 

J73C 

J731 

PLl 


subscript  range  check 

CHOL  + 

IROfWAN  n * (3-4A,  IE  (sets  are  required  Instead)] 
J73C  + (if  RESTRICTED) 

J731  - 4. 10.4 

PLl  + 1 3.  1. 16,  10.4.14 


similar  to  array  subscript  range  check 
CHOL  + 

IROIMAN  n * [3-4A,  IE  (sets  are  required  Instead)] 

J73C  + 

J 731  + ( I . e.  , none) 

PLl  + 10.4.14,  10.4.16 


substrings  permitted  wherever  strings  permitted 
CHOL  + 

IROMIAN  n * [3- '.A,  IE  (sets  are  required  instead)] 

.I73C  + 

.1731  + 4.10.4,  4.11 

PLl  + 1 3. 1. 16,  12.2 


as  sources 

CHOL  + 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

.I73C  + 

J731  + 4.10.4 

PLl  + 1 3.  1. 16 
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660  5 as  targets 

CHOI,  + 

IRl)WAN  n * 13-AA,  IE  (sets  are  required  Instead)] 

J73C  + 

J731  + A. 1 1 

PLl  + 12.2 

661  3 shift 

CHOI,  + (by  extension) 

IKOWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J7  3C  + 

3731  ^ A. 10.9 

PI,I 

66^2  A left,  right 

CHOI,  + 

IROM3AN  n * 13-AA,  IE  (sets  are  required  instead)] 

J73C  + 

3731  + A. 10. 9 

Pl,l 

663  A circular  (rotate) 

CHOL  + 

1ROM3AN  n * (3-AA,  IE  (sets  are  required  instead)] 

J73C  - (by  extension) 

3731 

PLl 

66A  3 length  function 
CHOL  + 

IR0^^1A^  n * 13-AA,  IE  (sets  are  required  instead)] 
3 73C  + 

3 731  + A. 10.  10 

PM  + 13.  1.  11 

665  3 string  replication  functions... 

CHOL  + 

IROIMAN  n * 13-AA,  IE  (sets  are  required  instead)] 

J73C 

3731 

PLl  + 

666  A constant  repetition  factor 

CHOL  + 

IROfMAN  n * (3-AA,  IE  (sets  are  required  Instead)] 
J73C  n * 

3731 

PLl  + 2 .6.2. 1 ( literals) 
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667  U 


668  4 


669  4 


670  3 


671  3 


6 72  4 


673  4 


variable  repetition  factor 
CHOL 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  n * 

J731 

PLI  + 13.1.7  (COPY  function) 

recursively  embedded  repetition 
CHOL 

IRONMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  n * 

J73I 

PLI  + 13. 1. 7 

applied  to  literal  strings  only 
CHOL  + 

IR0M1AN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  n * 

J73I 

PLI 

REVERSE 

CHOL 

IROM1AN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PLI  + 13.1.13 


access  to  representations, 
CHOL  + 

IROlWAN  n * (3-4A, 
J73C  + 

J731  + 

PLI  + 


UNSPEC.  .. 

IE  (sets  are 


required 


instead) ] 


f unct ion 

CHOL  + 

IROIWAN  n * 13-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J731  + 4.10.4 

PLI  + 13.6.19 


pseudo-var iab le 
CHOL 

IROMiAN  n * 13-4A,  lE  (sets  are  required  instead)] 

.'73C  + 

J73I  + 4.11 

PLI  + 12.2 
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674  3 relational  operations 

CHOL  + 

IRtWAN  n * I3-4A,  IF,  (sets  are  required  Instead)] 
J73C  + 

J73I  + 4.6,  5.2.2 

PLI  + 7. 3.4 

675  4 equal ity/ inequal  1 ty 

CHOL  + 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J731  + 4.6,  5.2.2 

PLI  + 7.3.4 

676  4 less  than,  greater  than,  etc. 

CHOL  - (convert  to  integer  for  these) 

IROFMAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I  + 4.6,  5.2.2 

PLI  + 7.3.4 

677  4 implicit  lengthening  in  relational  operation 

CHOL 

IROlflAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I  + 4.6.2 

PLI  + 7. 3.4.2 

678  4 Implicit  truncating  in  relational  operation 

CHOL 

IROIMAN  n * 13-4A,  IE  (sets  are  required  instead)] 

J73C 

J731 

PLI 

679  3 assignment  of  bit  strings 

CHOL  + 

IR0M1AN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I  +3.3 

PLI  + 12.2 

680  4 implicit  length  conversion... 

CHOL  o 

IROMiAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  o 
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681  5 


682  5 


683  5 


684  5 


685  5 


686  5 


687  5 


prohibited 

CHDL 

IKOI^IAN 

J73C 

J73I 

PLl 


+ 

n * [3-4A,  IE  (sets  are  required  instead)] 


truncated  on 
CHOL 
IROM-IAN 
J73C 
J731 
PL  I 


right 

n * [3-4A, 


+ 12.2 


IE  (sets  are  required  instead)] 


truncated  on  left 
CHOL 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 3.3,  1. 7.2 

PLI 

length  exception  when  source  longer 
CHOL  + 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + (if  RESTRICTED) 

J73I 

PLl 


lengtli  exception  only  if  non-zeroes 
CHOL 

IROMiAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J731 

PLI 

padding  on  right 
CHOL 

IROfWAN  n * I3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PLI  + 12.2 

padding  on  left 
CHOL 

IROM1AN  n * [3-4A,  IE  (sets  are  required  instead)] 

I73C  + 

J73I  + 3.3,  1.7.2 

PLI 
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688  4 


689  5 


690  5 


691  5 


692  5 


693  5 


694  3 


implicit  conversion 


CHOL 

- 

IROlWAN 

n 

* 1 

J73C 

+ 

( un 

J731 

+ 

1.  7 

PLI 

+ 

from  intege 

r 

CHOL 

n 

* 

IROMiAN 

n 

* 1 

J73C 

- 

J73I 

- 

PLI 

+ 

8.2 

from  real 

CHOL 

n 

* 

IROMIAN 

n 

* 1 

J73C 

- 

J731 

- 

PLI 

+ 

8.2 

from  charac 

ter 

to 

CHOL 

n 

* 

IROIWAN 

n 

* 1 

J73C 

- 

J73I 

- 

PLI 

- 

from  charac 

ter 

as 

CHOL 

n 

A 

IROMIAN 

n 

* t 

J73C 

- 

J73I 

- 

PLI 

+ 

8.2 

in  assignment 

3-4A,  IE  (sets  are 
less  RESTKItTED) 

3-4A,  IE  (sets  are 

.8,  12.2 

3-4A,  IE  (sets  are 

.8,  12.2 
representat ion 
3-4A,  IE  (sets  are 

bit  literal 
3-4A,  IE  (sets  are 

.4,  12.2 


required  instead)) 


required  instead)] 


required  instead)] 


required  instead)] 


required  instead)] 


from  other  to  representation 
CHOL  n * 

IROfMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + (table  entry  and  boolean,  unless  RESTRICTED) 

J731  + 4.11  (table  entry) 

PI,  I 


expression  evaluation... 

CHOL  o 

IROfllTiN  n * [3-4A,  IE  (sets  are  required  instead)] 
J 7 3C  o 
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695 

4 

implicit  length 

conversl 

CHOL 

o 

IROIWAN 

n 

* [3-4A, 

J73C 

o 

696 

5 

prohibited 

CHOL 

IROWAN 

n 

* 13-4A, 

J73C 

- 

J73I 

- 

PLI 

- 

697 

5 

truncate  on 

right 

CHOL 

- 

IROM1AN 

n 

* I3-4A, 

J73C 

- 

J731 

- 

PLI 

- 

for  some  operations... 

(sets  are  required  Instead)] 


F,  (sets  are  required  instead)] 


E (sets  are  required  instead)] 


698  5 truncate  on  left 

CHOL 

IROIHAN  n * (3-4A,  IE  (sets  are  required  instead)] 

J73C 

J731 

PLI 

699  5 pad  on  right  with  zeroes 

CHOL 

IROHiAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PLI  + 7. 3.2.2 

700  5 pad  on  left  with  zeroes 

CHOL 

1R0M1AN  n * [3-AA,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 1.7.2 

PLI 

701  4 Implicit  conversion  of  operands 

CHOL 

IROrWAN  n * (3-4A,  IE  (sets  are  required  instead)] 

J73C  + (unless  RESTRICTED) 

J73I  + 1.7,  4.11 

PLI  + 7. 3.2.1 
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702  S as  in  assignment 

CHOL  + (i.e. , none) 

IR0^♦1AN  n * 13-4A,  IE  (sets  are  required  instead)] 

J 7 JC  + 

J73I  +3.3 

HLI  + 7. 3.2. 1 . 12.2 

703  4 evaluation  order  of  operands... 

CHOI.  o 

IKOlWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  o 

704  b strictly  lef t-to-right 

CHOI, 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

.1731 

PEI 

705  5 le£t-to-right  within  equal  precedence 

CHOI. 

IKOIWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C 

J73I 

PEI 

706  5 order  not  specified 

CHOI.  + 

IROMIAN  n * [3-4A,  IF,  (sets  are  required  instead)] 

J73C  + 

J73I  + 4.8.3 

PEI  + 7.1.4 

707  3 constant  expression  evaluation 

CHOI.  + 

IROfMAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  + 4.9 

PEI 

708  4 and,  or,  not,  exclusive-or  operators 

CHOI.  + 

IROniAN  n * [3-4A,  IE  (sets  are  required  instead)] 

.J73C  + 

J73I  + 4.9,  4.5 

PEI 
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709  4 


710  4 


711  4 


712  4 


713  4 


714  4 


713  4 


other  Boolean  functions 
CHOL  + 

IROIWAN  n * [3-4A,  IE  (sets  are  required  instead)) 

J73C  + (equivalence) 

J73I  + 4.9,  4.5  (equivalence) 

PLI 


concatenate 

CHDL  n 

IROIWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J 73C  n 

J731  n 

PLI 

substring 

CHUL  + 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)) 

J73C  + 

J73I 

PLI 


shift 

CHOL  + 

IROfWAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  + 

J73I  +4,9 

PLI  n 


length 

CHOL  + 

IROIMAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I 

PLI 


string  replication 
CHOL  + 

IROlflAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J73C  n 

J73I  n 

PLI 

REVERSE 

CHOL  n 

IROftlAN  n * (3-4A,  IE  (sets  are  required  instead)] 

J73C  n 

J73I  n 

PLI 
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71b  4 UNSPEC 

CHOL  + 

IROIMAN  11  * [3-4A,  IE  (sets  are  required  Instead)) 
J73C  + 

.1731 
PL  I 

717  4 relational  operators 

CHOI.  + 

IROiWAN  n * 13-4A,  IF.  (sets  are  required  instead)] 
J73C  + 

.1731  + 4.9,  3.2.2 

PL  I 

718  4 implicit  conversion 

CHOL  n 

IROHiAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I 

PLl 

719  4 explicit  conversion 

CHOL  + 

IROiWAH  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I  +4.9 

PLI 

720  3 explicit  conversion... 

CHOL  + 

IROiWAN  n * 13-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J73I  + 

PLl  + 

721  4 from  Integer 

CHOI.  + 

IROlflAN  n * [3-4A,  IE  (sets  are  required  instead)] 
J73C  + 

J731  + 1.7. 1.2.1 

Pl.l  + 13.1.3 

722  4 from  fixed  point 

CHOL  n 

IROMiAN  n * 13-4A,  IE  (sets  are  required  instead)) 

J 7 3C  n 

J73I  n 

PLI  + 1 ).  1 . 3 
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723  4 from  floatliig  point 
CHOL  + 


IROtWAN  n * 13-4A, 
J 7 3C  + 

J731  + 1 . 7. 1.2. 

PLl  + 13.  1.3 

724  4 from  status 

CHOI.  + 

IROIMAN  n * 13-4A, 
J73C  + 

J731  +1.7. 1.2. 

PLI  n 

725  4 from  boolean 

CHOI.  + 

IROMIAN  n * [3-4A, 
J73C  + 

J73I  n 
PLI  n 

726  4 from  character 

CHOL  + 

IROrWAN  n * [3-4A, 
J73C  + (UNSPEC) 
J73I  + 1.7. 1.2. 
PLI  + 13.1.3 

727  4 from  other  scalar  types 

CHOL  + 

IROM^AN  n * 13-4A, 
J73C  + 

J731 

PLI  + 13.6.4, 

728  4 from  set 

CHOL  n 
IROM^AN  n * [3-4A, 
J73C  n 
J731  n 
PLI  n 

729  3 exception  cond i t ions 

CHOI.  + 

IROltlAN  n * [3-4A, 
J73C  + 

J73I  + 

PLI  + 


IE  (sets  are  required  instead)] 

IE  (sets  are  required  instead)] 

, 2.4  (status  type  is  really  integer) 

lE  (sets  are  required  instead)] 

IE  (sets  are  required  instead)] 

(UNSPEC) 

IE  (sets  are  required  instead)] 

3.6. 15  (pointer) 

IE  (sets  are  required  instead)] 

IE  (sets  are  required  instead)] 
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730  4 conversion  error 

CHOI,  + 

IROM^AN  n * [3-4A,  IE  (sets  are  required  instead)] 

-I  7 jC  + 

•1731  + 1.7.1  (go  to  an  error  label) 

HI.l  + 10.  4.2 

731  4 subscript  range  (substring) 

CHOI.  4 

IROItlAN  n * [3-4A,  IE  (sets  are  required  instead)] 

J7)C  4-  (if  RESTRICTED) 

J731  - 4. 10.4 

IM.l  + 10.4.  14 
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7 32  2 Boolean  Data  Type 


CHOL 

+ 

1.1.3 

1ROH1AN 

+ 

3-2C 

J73C 

+ 

1.1.3 

J73I 

- 

PASCAI. 

4 

6.  1.2 

PL  I 

- 

CS4 

4 

3.1 

J3 

4 

733  3 is  dec lared/representcd  as  a length  one  bit  string 


734  3 


735  4 


73b  4 


CHOL 

- 

IROltlAN 

- 

3-2C 

J73C 

- 

J73I 

4 

2.1.3,  4.6,  4.7, 

3,  7 

PASCAL 

- 

6.1,2 

PLl 

4 

5.4.6,  7. 3.4.3, 

12.  16 

CS4 

- 

3.1 

.13 

- 

2422.4,  2463.14 

:,'a'n  t s 

' CHOL 

4 

1.1.3 

IROI^IAN 

o 

(3-2CJ 

.J7  3C 

4 

1.1.3 

.1731 

- 

PASCAL 

4 

PLl 

- 

CS4 

4 

J3 

4 

rals:  TRUE  and  FALSE 

CHOL 

4 

IKOIMAN 

4 

3-2C,  3-2a 

J7  3C 

4 

J731 

- 

5.3 

PASCAL 

4 

6.  1.2 

PLl 

- 

2 .6.2. 1 

CS4 

4 

3.1.1 

.13 

4 

2418. 10 

ionic  names  can  be  specified 

CHOL 

4 

IKOMIAN 

4 

5A 

J73C 

4 

J731 

- 

PASCAL 

7 

5,  6.1.2 

PLl 

- 

CS4 

4 

2.3 

J3 

- 

C-14b 
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» 

737  5 


738  3 


739  l* 

\ 


740  4 


741  4 


run-time  values  permitted 


CHOI, 

+ 

1 RODMAN 

+ 

SA 

.1  7 IC 

+ 

.17  31 

n 

RASCAL 

- 

S 

PLl 

n 

CS4 

+ 

2.3 

J 3 

n 

var  tables 

CHOI. 

+ 

IROWAN 

+ 

5B 

J7  3C 

+ 

J73I 

- 

4.11,  2.  1.3,  2.1.4 

PASCAL 

+ 

7 

PLl 

- 

4.1.3,  5.4.54,  6,  5.5 

CS4 

+ 

2,3 

.13 

+ 

2422,  2463.14,  2464 

read-only  access  specifiable  (in  a subscope) 

CHOL 

+ 

IKOfMAN 

o 

3-5B 

.I73C 

+ 

J73I 

n 

PASCAI. 

- 

PLl 

n 

CS4 

- 

.13 

- 

NULL  value  specifiable 

CHOL 

- 

IROM3AN 

0 

15B) 

.173C 

- 

J73t 

n 

PASCAL 

- 

PLl 

n 

CS4 

- 

.13 

- 

undef ined  val ue 

exists 

CHOL 

- 

IROr*1  AN 

o 

[5B] 

J73C 

- 

J73I 

n 

PASCAL 

- 

PLl 

II 

(.S4 

+ 

2.3.2,  3.  1.3.4 

.13 

- 

C-147 


Boolean  Data  Type 


742  5 


743  3 


744  3 


745  3 


746  4 


is  specifiable 


CHDL 

11 

IROWIAN 

o 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLl 

n 

CS4 

- 

J3 

n 

[5B) 


parameter  usage  permitted 


CHOL 

+ 

IROIWAN 

+ 

7G 

J73C 

+ 

J73I 

- 

2,2 

PASCAL 

+ 

10,  9.1.2,  11, 

PLl 

- 

6.  10 

CS4 

+ 

5.1,1 

J3 

+ 

2446,  2484 

function  value 

CHOL 

+ 

IROlflAN 

+ 

7D 

J73C 

+ 

J73I 

- 

2.2.2 

PASCAL 

+ 

1 1 

PLl 

- 

12.21,  5.4.47, 

CS4 

+ 

5.1 

J3 

+ 

2432,  2485 

boolean  operations:  and,  or,  not 

CHOL 

+ 

1.1,3 

IROM1,\N 

+ 

3-2C 

J73C 

+ 

1.1.3 

J73I 

- 

4.5 

PASCAL 

+ 

8.  1.  1 , 8.1,2,  8 

PLl 

- 

7. 3.2 

CS4 

+ 

3.1.4, 1 

J3 

+ 

2439 

parentheses  required 

CHOL 

IROIWAN 

o 

13-2C] 

J73C 

- 

J73I 

n 

PASCAL 

- 

8 

PLl 

n 

CS4 

- 

3.1.5 

J3 

- 

2439. 1 

C-148 


Boolean  Data  Type 


747  3 exclusive  or 

CHOL  + 

IROIWAN  - 3-2C 

J73C  + 

J731  - 4,5 

PASCAL  + 8.1.4  (not-eqiials  relation) 

PLl  - 13, 1.4 

CS4  + 3. 1.4. 1 

J3 

748  4 parentheses  required 

CHOL 

lROr*iAN  n 

J73C 

J731  n 

PASCAL  - 8 

PLl  n 

CS4  - 3.1.5 

J3  n 

749  3 other  boolean  operators 

CHOL 

IROIWAN  - 3-2C 
.J73C 

J731  - 4,5 

PASCAL  + 8.1,4  (equals  and  less-than-or-equals  relations) 

PLl  - 13.1,4 

CS4  + 3.  1.4.1  (NANI),  NOR,  E()V,  IMP) 

J3 

750  3 relational  operations 

CHOL  + 

IROrWAN  o [3-2C] 

J73C  + 

J731  - 4.6 

PASCAL  + 8.1.4 

PLl  - 7. 3.4 

CS4  + 3 . 1 . 4 . 1 

J3  - 2437.3,  2439. 1 

751  4 equality/inequality 

CHOL  + 

IROIWAN  + 3-2C,  3-2A,  3-2B 
J73C  + 

J73I 

PASCAL  + 8.1.4 

PLl  - 7. 3.4 

CS4  + 3. 1 .4. 1 

.13 


C-149 


Boolean  Data  Type 


752  4 less  than,  greater  than,  etc. 

CHOL 

IROrWAN  - 3-2C,  3-2A,  3-2B 

J73C 

J731 

PASCAL  + 8.  1.4 

PLI  - 7.3.4 

CS4 
J3 

753  3 assignment 

CHOL  + 

IROlWAN  + 5F 

J73C  + 

J73I  - 3.3 

PASCAL  + 9.1.1 

PLI  - 12.2 

CS4  + 4.2,  3. 1.3. 2 

J3  + 2442 

754  4 Implicit  conversion  in  assignment 

CHOL 

IROlWAN  - 3B 
J73C 

J73I  n 

PASCAL  - 9.1.1 

PLI  n 

CS4  - 4.2 

.13 

755  3 expression  evaluation... 

CHOL  o [1.1.3] 

IRONMAN  o [3-2C] 

J73C  o [1.1.3] 

756  4 implicit  conversion  in  evaluating  operands 

CHOL 

IROrWAN  - 3B 

J73C  + (unless  RESTRICTED) 

J73I  +•  4.7 
PASCAL  - 8 
PLI  + 12.16,  12.9 

CS4 

J3  - 2439 


C-150 


Boolean  Data  Type 


757  5 


758  5 


759  5 


760  U 


761  5 


bit  to  Bool 

ean 

CHDl. 

n 

* 

IROri‘1  AN 

n 

,I73C. 

+ 

(unless  RESTRICTED) 

.1731 

+ 

4.7 

RASCAI. 

11 

PM 

+ 

12.16,  12.9 

CS4 

n 

J3 

n 

Integer  to 

Boolean 

CHOP 

n 

A 

1 ROM!  AN 

n 

* 3H 

.J73(; 

- 

.17  51 

- 

PASCAl. 

- 

PLI 

- 

CSA 

- 

.13 

- 

otlier  to  Boolean 

CHOI. 

n 

■k 

IRO^MAN 

n 

* 3B 

J73C 

- 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

.13 

- 

evaluation  ordei 

r of  operands. . . 

CHOL 

o 

[1.1.3] 

IRorilAN 

o 

[3-2C] 

.17  3C 

o 

[1.1.3] 

J731 

n 

PLI 

n 

J3 

2490-4 

exhaust Ive 

CHOL 

- 

IROIWAN 

- 

611 

J73C 

- 

J73I 

n 

PASCAl. 

- 

PLI 

n 

CS4 

- 

J3 

- 

C-151 


Boolean  Data  Type 


762  6 


763  6 


764  6 


765  5 


766  5 


strictly  left-to-riKl't 


CHOL 

n 

IKOIW  AN 

n 

J73C 

(1 

J7  31 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

.13 

n 

lef t-to-right  within  equal  precedence 


CHOL 

n 

IROlWAN 

n 

J7  3C 

n 

.1731 

PASCAL 

n 

PLI 

n 

CS4 

n 

.13 

n 

order  not  specified 


CHOL 

n 

IKOfWAN 

n 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

+ 

J3 

n 

short-circuited 


CHOL 

+ 

1.1.3 

IRONMAN 

+ 

6D,  lOE,  4C 

J73C 

+ 

1.1.3 

J73I 

n 

PASCAL 

- 

PLI 

n 

CS4 

+ 

3.1.4. 1 

.13 

+ 

2439.4,  2439.6 

specif ied 

CHOL 

- 

IROfWAN 

- 

6D 

J73C 

- 

J73I 

n 

PASCAL 

+ 

8,  4. A 

PLI  n 

CS4 

J3 


C-152 


Boolean  Data  Type 


767  i constant  expression  evaluation 


768  4 


I ROM!  AN 

+ 

AF., 

6C 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

+ 

7.  1 

.13 

- 

led  to  and. 

or. 

not 

CHOL 

+ 

IROM1AN 

+ 

4E, 

6C 

J71C 

+ 

J73I 

n 

PASCAL 

- 

PLl 

n 

CS4 

+ 

7.  1 

.13 

- 

769  4 applied  to  equality/inequality 
CHOL  + 

IRDI^AN  + 4K,  6C 

J73C  + 

J7JI  n 

PASCAL 
PL  I n 

CS4  +7.1 

.13  n 


770  3 explicit  conversions 


CHOL 

IR<ir«-lAN 

J73C 

J73I 

PASCAL 

PL  I 

CS4 

.13 


:3-2C] 


3.  1.4,2 


771  4 


from  Integer 
CHOL 
I ROM I AN 
.17  3C 
J73I 
PASCAL 
PLl 
CS4 
.13 


C-153 


Boolean  Data  Type 


772  4 


773  4 


774  3 


775  4 


from  bit 

CHOL  + 

1R0^♦1AN  n 

J73C  + 

J731 

PASCAL  n 

PLl 

CS4  n 

J3  n 

from  other 

CHOL  o 

IRO^MAN  ? 4B 

J73C  o 

J731 
PASCAL 
PL  I 

CS4  + 3. 1.4.2  (char  string) 

J3  + 2429  (fixed  point  real) 


exception  condition 


CHOL  + 

IROIilAN  o [3-20 
J73C  + 

J731 

PASCAL 

PLl 

CS4  + 

J3 


conversion  error 
CHOL  + 

IROlWAN  ? 4B 

J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 3. 1.3.4 

J3 


C-154 


Character  String  Data  Type 

7 76  2 

Character  String  Data  Type 

CHOI, 

+ 1.1.4,  1.2.2 

AN 

+ 3-21),  3-31),  3-3E 

J 7 iC 

+ 1.1.4,  1.2.2 

J73I 

+ 

PASCAL 

+ h . 1 . 2 , 4 

PLl 

+ 

CS4 

+ 3.6 

J 3 

+ 

777  3 

strings  represented  as...  I 

CHOL 

o [1.1.4,  1.2.2) 

1R()^MAN 

o [3-21),  3-3D,  3-3E] 

J73C 

o [1.1.4,  1.2.2] 

778  4 

arrays  of  single  characters  I 

CHOL 

- 

IROMIAN 

+ 2H,  3-2D,  3-31),  3-3E 

J73C 

- 

J73I 

- 

PASCAL 

+ 4 

PL  I 

- 

CS4 

- 

J3 

- 

779  5 

ail  normal 

array  properties  and  operations  apply 

CHOL 

n * 

IROIMAN 

+ 211,  3-21),  3-3D,  3-3E 

J73C 

n 

3731 

n 

PASCAL 

+ 

PLl 

n 

CS4 

n 

J3 

n 

780  5 

all  normal 

scalar  properties  and  operations  apply 

CHOL 

n * 

IROIMAN 

+ 3-21) 

J73C 

n 

J731 

n 

PASCAL 

+ 

PLl 

n 

CS4 

n 

3 3 

n 

C-155 

* J 

Cl\aracter  String  Data  Type 


781  6 


782  5 


783  4 


784  3 


785  4 


subranges  of  single  characters 


CHOI, 

n * 

lKOr*lAN 

o 3-2D,  3-2 B 

J73C 

n 

.1731 

n 

PASCAL 

+ 6, 1.3,  6.1.2 

PLI 

n 

CS4 

n 

.)  3 

n 

array  is  packed 

CHOI, 

n * 

IROM3AH 

o 1 1 A , 12C 

J73C 

n 

.1731 

n 

PASCAI, 

+ 4 

PLI 

n 

CS4 

n 

.13 

n 

special  string  data  type 

CHOL 

+ 

IROfMAN 

- 2H,  3-2D 

J73C 

+ 

.1731 

+ 2.1.3,  2.1.4 

PASCAL 

- 

PLI 

+ 4.1.6,  5.4.8 

CS4 

+ 3.6.1 

J3 

+ 2419.6,  2422,  2463 

length  attribute... 

CHOL 

o [1.1.4,  1.2.2] 

1R0M1AN 

0 [3-2D,  3-3D,  3-3E] 

J73C 

o [1.1.4,  1.2.2] 

explicit  specification  prohibited 

CHOL 

- 

1R0M1AN 

- 3-3D 

J73C 

- 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

.13 

- 

C-156 


Character  String  Data  Type 


786  4 


787  4 


788  4 


789  5 


79Q  6 


791  6 


explicit  spec i i icat  ion  permitted 


CHOC 

- 

IKDNM  AM 

- 3-31) 

J7JC 

+ 

J7-3I 

+ 2,1.3 

FASCAl. 

- 

Phi 

+ 5.4.8 

CS4 

- 

.13 

- 

explicit  specification  required 

ClUil. 

+ 

lKt)H3  AN 

+ 3-31) 

J7  3C 

- 

.1731 

- 2.1.3 

FASCAh 

+ 6.2,1 

Phi 

- 

CS4 

+ 3 . f) . 1 

J3 

+ 2463, 12 

value  fixed  at . . . 

CHOI. 

o [1.1.4,  1.2.21 

IKOM3AN 

o !3-2l),  3-31),  3-3K] 

J 7 3C 

o [1.1.4,  1.2.2] 

compile  time 

for... 

CHOI. 

o [1.1.4,  1.2.2] 

IROIMAN 

o [3-21),  3-3U,  3-3F,] 

.1  7 3C 

o [1.1.4,  1.2.2] 

static  storage 

CHOh 

+ 

IROW1AN 

? 3-31) 

.I7  3C 

+ 

.1731 

+ 2.1.3 

PASCAh 

+ 6.2.1 

Phi 

+ 5.4.8 

CS4 

? 3.6.1,  2.3, 3,  7.1 

.13 

+ 2463. 12,  2462.3 

non-stat ic 

storage 

CHOh 

- 

IKOWAN 

- 3-31) 

J7  3C 

- 

J731 

+ 2.1.3 

PASCAh 

+ 6.2.1 

Phi 

- 

CS4 

- 

J3 

n 

C-157 


Character  String  Data  Type 


792  5 


793  6 


794  6 


795  4 


796  5 


797  6 


time  of  string  allocation  for... 
CHOI.  o [1.1.4,  1.2.21 
IROIWAN  o [3-2D,  3-3D , 3-3K) 
J73C  o [1.1.4,  1.2.2] 


static  storage 
CHOI, 

IROlWAN  + 3-3D 

J73C 

J7JI 

PASCAL 

PLI 

CS4  ? 3.6.1,  2.3.3,  7.1 

J3 


non-static 
CHOI. 
IROMIAH 
J7  3C 
J731 
PASCAL 
PLI 
CS4 
J3 


storage 

+ 

+ 3-3U 
+ 


+ 5.4.8 
+ 3.6.1 
n 


variability  of  current  length. 


CHOI, 

o 

[1.1.4,  1.2.2] 

IROIMAN 

o 

[3-2D,  3-3D,  3-3E] 

.I73C 

o 

[1.1.4,  1.2.2] 

var iab le 

CHOL 

- 

IROMiAN 

- 

3-2D,  3-3D 

J7  3C 

- 

J73I 

- 

PASCAL 

- 

PLI 

+ 

5.4.55 

CS4 

3.6.1 

.13 

- 

fixed  maximum 

length 

CHOL 

n 

* 

IROI11AN 

n 

.173(; 

n 

.1731 

n 

PASCAL 

n 

PLI 

+ 

5.4.8,  5.4.55 

CS4 

+ 

3.6.1 

J3 

n 

C-158 


C.haracter  String  Data  Type 


7‘>8  6 no  maximum  length 

CHOL  n * 

IRONMAN  n 

J73t;  n 

J7JI  n 

RASCAL  n 

PLI 
CS4 

J j n 

799  5 not  variable 

CHOL  + 1.2.2 

IROI^IAN  + 3-2D,  3-31) 

.I73C  + 1.2.2 

J731  + 2.1.3 

PASCAL  + 6.2.1 

PLI  + 6. 4. 34 

CS4  + 3.6.1 

J3  + 2463.  12 

800  4 niax.  length  independent  of  word  length 

CHOL  + 

IKOIMAN  + 13F 

J73C  + 

J73I  + 2.1.3 

PASCAL  + 4,  6.2.1 

PLI  +5.4.8 

CS4  + 3.6.1 

J3  + 2419.6,  2408. 7 

801  4 initial  allocation  length  specified  in...  (heap  storage) 

CHOL  o [1.1.4,  1.2.2) 

lKO^*tAN  o 13-2D,  3-30,  3-3F.) 

J 7 3C  o (1.1.4,  1.2.2] 

J73I  n 

CS4  n 

.13  n 

802  5 declaration 

CHOL  + (possibly  as  run  time  expression) 

1K0M1/\N  ? 3-31,  3-30 

.I73C  + (possibly  as  run  time  expression) 

J73I  n 

PASCAL  + 10.1.2,  6.2.1 

PLI  + 12.1,  4. 3. 2.1,  4. 3.2.4,  4. 3.2. 5 

CS4  n 

.13  n 


C-159 


803  5 


804  5 


805  3 


806  4 


807  5 


I haracter  String  Data  Type 


allocation  operation 
CHDL 

IROttlAN  ? 3-31,  12D,  3-31) 
J73C 

J731  n 

PASCAL  - 10.1.2 
PLl  -12.1 

CS4  n 

J3  n 


previous  generation 
CHOL 

IROlilAN  - 3-31,  lA 
.I73C 

J73I  n 

PASCAL  - 10.1.2 

PLl  - 12.  1 

CS4  n 

J3  n 


constants 

CHOL  + 

1R01*1AN  o [3-2D,  3-3D,  3-JEJ 

J73C  + 

J731  + 

PASCAL  + 

PLl  + 

CS4  + 

.13  + 


1 iterals 
CHOL 
1ROM1AK 
J7  3C 
J731 
PASCAL 
PLl 
CS4 
J3 


o [3-2U,  3-3D,  3-3E;) 
+ 

+ 5.3.5 
+ 4 

+ 2. 6. 2. 2 

+ 1.3. 2. 4 

+ 2418. 8-. 9,  /418.5 


language  specified  code(s) 


CHOL 

lRorWA.N 

+ 

2 A 

J73C 

+ 

J731 

- 

PASCAL 

- 

PLl 

+ 

2. 6. 2. 2 (ASCII) 

CS4 

-f 

1.3.1  (ASCII) 

J3 

2416.1,  2418.8, 

C-160 


Character  String  Data  Type 


808  5 implementation-dependent  code(s) 

CHOL 

IROttlAN  - 3-2D,  13F,  IG 
J73C  + 

J73I  + 5. 3. 5.2 

PASCAL  + A,  6.1.2,  2 

PLI 
CS4 

J3  + 2A18.9,  2A19.6,  2416.2 

809  5 programmer-definable  code(s) 

CHOL  + 

IROIWAN  + 3-2D 

J73C  + 

.1731 

PASCAL 

PLI 

CS4 

J3 

810  5 more  than  one  code 

CHOL  + 

IROIWAN  - 2 A 

J73C  + 

J731 

PASCAL 

PLI 

CS4 

J3  +2463.12,  2418. 8-. 9,  2419.6,  2416. 1-. 2 

811  5 upper  and  lower  case... 

CHOL  o 

IROlWAN  o [3-2D,  3-3D,  3-3E] 

J73C  o 

812  6 both  are  standardly  available 

CHOL 

IROfWAN  - 2A 

.J73C 

J731 

PASCAL  ? 3,  4,  6.1.2 

PLI  + 2.6.  1 , 2. 6. 2. 2 

CS4  +1.3.1 

.13 


C-161 


Character  String  Data  Type 


813  6 


814  6 


815  5 


816  5 


817  6 


one  is  standard,  the  other  is  Implementation  dependent 


CHDL 

-I- 

IROI^IAN 

- 2A 

J73C 

+ 

.1731 

+ 5. 3. 5.2 

PASCAL 

? 3,  4.  6.1.2 

PLl 

- 

CS4 

- 

J3 

+ 2416.2,  2418.5 

only  one  is 

1 available 

CHOL 

- 

IK(>^MAN 

+ 2A 

.J73C 

- 

J731 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

.13 

- 

unpr  intable 

characters 

CHOL 

+ 1. 1.4. 1,  1.2.2 

IROHiAN 

+ 3-21) 

J73C 

+ 1 . 1.4.  1 , 1.2.2 

1731 

+ 5. 3. 5.2 

PASCAL 

? 6.1.2 

PLl 

+ 2. 6. 2. 2 

CS4 

- 

J3 

+ 2416.2,  2418.5 

terminat ion 

symbol . . . 

CHOL 

o 

IROtMAN 

o 13-21),  3-31),  3' 

J73C 

o 

same  as  initiating  character 

CHOL 

o 

IROIMAN 

o 2H 

.I73C 

+ 

J73I 

+ 5.3.  5.  1 

PASCAL 

+ 4 

PLl 

+ 2. 6. 2. 2 

CS4 

+ 1.3. 2. 4 

J3 

- 

C-162 


Character  String  Data  Type 


818  6 


819  6 


820  6 


821  6 


822  6 


includable 

in  string  by  doubling 

CHOI. 

o 

IROlWAN 

o 2H 

,I7  3C 

+ 

J73I 

+ 5. 3. 5.2 

PASCAI. 

+ 4 

PLl 

+ 2. 6. 2. 2 

CSA 

+ 1 . 3.2.4 

J3 

- 

includable 

in  string  by  an  escape  character 

CHOL 

o 

IROI^IAN 

0 2H 

.)73C 

- 

J731 

- 

PASCAI. 

- 

Pl.l 

- 

CS4 

- 

J3 

- 

inc 1 udab  le 

in  string  because  lengtli  specified 

CHOI. 

o 

IKONMAN 

- 2H 

J7  3C 

- 

J73I 

- 

PASCAI. 

- 

PL  I 

- 

CS4 

- 

J3 

+ 2418. 8-. 9 

statement  ( 

delimiter  directly  includable 

CHOL 

o 

IROIWAN 

o 2H 

J73C 

+ 

J73I 

+ 5. 3.5.2 

PASCAL 

+ 4 

PLl 

+ 2. 6. 2. 2 

CS4 

+ 1.3. 2. 4 

J3 

+ 2418. 8-. 9 

before  end 

of  line 

CHOL 

o 

IROlWAN 

+ 2H 

J73C 

7 

J731 

? 5.2,  5.5,  5.3.5 

PASCAL 

- 4 

PLl 

- 2. 6. 2. 2,  2.6.4 

CS4 

- 

J3 

? 2418. 8-. 9 

C-163 


Character  String  Data  Type 


1 of  1 ine 

Ignored  if  literal  crosses  line 

CHOL 

+ 

IROfWAN 

n 

2H 

J73C 

9 

J73I 

7 

5.2,  5.5,  5.3,5 

PASCAL 

+ 

4,  12.4,  6.2.4 

PL  I 

-■ 

2. 6. 2. 2,  2,6.4 

CS4 

+ 

1 . 3.2,4 

J3 

7 

2418. 8-. 9 

824  5 


82  5 3 


826  6 


82  7 5 


single  character  literals 


CHOL 

- 

IROWAN 

o 2H 

J73C 

- 

J73I 

- 

PASCAL 

+ 4 

PLl 

- 

CS4 

- 

J3 

- 

;ngth  one 

string  literals 

CHOL 

+ 

IRO^«AN 

o 2H 

.J73C 

+ 

J731 

+ 5.3.5 

PASCAL 

- 4 

PLl 

+ 2, 6. 2. 2 

CS4 

+ 1.3. 2. 4 

.13 

+ 2418. 8-. 9 

by  conversion  of  single  character  literals 
CHOL 

IROmAN  o [2H] 

J73C 

J73I 

PASCAL  n 

PLl 

CS4 

J3 

requirement  for  EBCDIC  as  preferred  character 
CHOL 

IROMiAN  - 3-2D,  2A 

J73C 

J73I 

PASCAL 

PL  I 

CS4 

.13 


se  t 


C-164 


Character  String  Data  Type 


828  5 


829  4 


830  5 


831  5 


832  4 


requirement 

for  ASCII  as  preferred 

CHOI. 

+ 

lKOr*1AN 

+ 3-21),  2A,  IG 

J73C 

+ 

J731 

+ 5. 3. 5.2 

PASCAL 

- 

PL  I 

+ 2. 6. 2. 2 

CS4 

+ 1 . 3.  I 

.13 

- 

mnemonic  names  can  be  specified 

CHOL 

+ 

IKOrWAN 

+ 5A 

J7  3C 

+ 

J731 

- 

PASCAL 

+ 5 

PL  I 

- 

CS4 

+ 2.3 

.13 

- 

f igur at ive  i 

constants 

CHOL 

- 

lRt)NMAN 

- IE 

.J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

run-time  values  permitted 

CHOL 

+ 

IROfWAN 

+ 5A 

J73C 

+ 

J73I 

n 

PASCAl. 

- 5 

PLI 

n 

CS4 

+ 2.3 

J3 

n 

envi ronmenta 

i enquiries 

CHOL 

+ 

IKOfWAN 

+ lie 

.I73C 

+ 

J731 

+ 

PASCAL 

- 

Pl.I 

- 

CS4 

- 

J3 

- 

character 


se  t 


C-165 


I 


Character  String  Data  Type 


833  3 maximum  length  permitted 

CHOL  + 

IROlWAN  o [lie] 

J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 

83A  5 default  character  set 

CHOL  n 

1R01M,\N  o [lie] 

J73C  + 

J731 

PASCAL 

PLI 

eSA 

J3 

835  5 number  of  bits  per  character 

CHOL  + 

IROlWAN  o [lie] 

J73C  + 

J73I  + 1.2.2 

PASCAL 

PLI 

eSA 

J3 

836  3 variables 


CHOL 

+ 

IROMIAN 

+ 

5B 

.J73C 

+ 

J731 

+ 

A. 11,  2.1.3,  2.1. A 

PASCAL 

+ 

7 

PLI 

A. 1.3,  5.A.5A,  6,  5.5 

eSA 

+ 

2.3 

J3 

+ 

2A22,  2A63.12,  2A6A 

■only  access  specifiable  (in  a subscope) 

CHOL 

+ 

IROIMAN 

o 

3-5B 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

- 

eSA 

- 

J3 

- 

C-166 


Character  String  Data  Type 


838  4 


839  4 


840  5 


841  3 


842  4 


NULL  value  specifiable 
CHOI. 

IROfHAN  o [58] 

J 7 3(: 

J73I 
PASCAL 
PL  I 
CS4 
J3 


undefined  value  exists 
CHOL 

IKOfWAN  o [58] 

J 73C 
J73I 
PASCAL 
PL  I 

CS4  + 2.3.2,  3. 6. 3. 4 

J3 

is  specifiable 
CHOL  n 

IKOfWAN  o [5BJ 
J 73C  n 
J731  n 
PASCAL  n 
PL  I n 

CS4 

J3  n 


parameter  usage  permitted 


CHOL 

+ 

IROfWAN 

+ 

7G 

J7  3C 

+ 

J73I 

+ 

2.2 

PASCAL 

+ 

10,  9.1.2, 

PLI 

+ 

6.  10 

CS4 

+ 

5,1.1 

J3 

+ 

2446,  2484 

exact  match  required  (s;irae  max  length) 

CHOL  + 

IR0M3AN  + 7H,  7C  (if  formal  has  fixed  length) 
J73C 

J73I  - 2.2. 3.1,  1.7 

PASCAL  ? 

PLI  - f).  10.  1 , 6.  10.2 

CS4  + 5.  1 . 1 . 1 

.13 


C-167 


Character  String  Data  Type 


S43  4 safe  length  match  required 
CHOL 

IR0r*1AN  - 7H 
.I73C 

J73I  - 2.2. 3.1,  1.7 

PASCAL  ? 

PLI  - 6. 10. 1 , 6. 10.2 

CS4  + 3.6.1 

J3 

844  4 actual  argument  length  used  as  formal  length 

CHOL  + 

IROfWAN  + 7H,  7G 

J73C  + 

J73I 

PASCAL  -6.2.1,  10 
PLI  + 6.10.3 

CS4  + 3.6.  1 , 3.4. 1 

J3 

845  4 length  match  as  in  assignment 

CHOL  + (i.e.,  exact  match) 

IROfWAN  + 3-3E 

J73C  + 

J73I  + 2.2.3.  1 

PASCAL  ? 

PLI  + 6.  10.1,  6. 10.2,  12.2 

CS4  + 5. 1.1.1,  3.6. 3.2  (COPY  parameters) 

33  + 2446.8 

846  4 can  specify  relationships  for  parameter  lengths 

CHOL 

IROM3AN  o 7H,  7G 

J7  3C 

3731 

PASCAL 

PLI 

CS4 

33 

847  4 match  with  actual  parameters  of  other  type 


CHOL 

-- 

1 ROM-1  AN 

- 

3B 

3 73C 

- 

3731 

- 

2.2.3.  1,  1.7 

PASCAL 

7 

PLI 

+ 

6.10. 1 , 6. 10.2 

CS4 

- 

33 

- 

C-168 


Character  String  Data  Type 


848  5 


849  3 


850  4 


851  4 


852  5 


as  in  assignment 


CllOL 

+ 

( i . e. 

, none) 

IROIM  AN 

n 

.I73C 

+ 

( 1 . e . 

, none) 

,1731 

+ 

2.2.3 

. 1 ( i.e.  , none) 

PASCAL 

7 

PLI 

+ 

6.  10. 

1 , 6.10.2,  12.2 

CS4 

+ 

( i . e . 

, none) 

J 1 

+ 

2446. 

8 (i.e.,  none) 

function  values 

CHOL 

+ 

IROIMAN 

+ 

7D 

.I73C 

+ 

J7JI 

+ 

2.2.2 

PASCAL 

+ 

1 1 

PLI 

+ 

12.21 

, 5.4.47,  6.7 

CS4 

+ 

5.1 

J3 

+ 

2 4 32  , 

2485 

single  characters 
CllOL 

IROiMAN  + 7D 

J73C 

J731 

PASCAL  + 1 1 
PL  I 
CS4 
J3 


character  strings 
CHOL  + 

IROIMAN  + 71),  121) 

J73C  + 

J731  + 

PASCAL  - 1 1 

PLI  + 

CS4  +5.1 

.13  + 


efficiently  returnable 
CHOL  + 

IRONMAN  + 71),  121) 

J73C  + 

J73I  ? 

PASCAL  n 

PLI  ? 

CS4  ? 

J3  ? 


C-169 


Character  String  Data  Type 


833  3 


834  4 


833  4 


836  3 


837  4 


concatenate  operation 


CHOC 

- 

1.2.2 

IRO^WAN 

+ 

3-31:; 

3 73C 

- 

1.2.2 

J73I 

- 

PASCAL 

- 

PLl 

+ 

7.3.3 

CS4 

+ 

3. 6. 4. 2 

J3 

- 

fixed  length 

CHOL 

n 

IROfMAN 

+ 

3-3E,  3- 

J73C 

n 

J73I 

n 

PASCAL 

n 

PL  I 

+ 

7.3.3 

CS4 

-f 

3. 6. 4. 2 

.13 

n 

variable  length 

CHOL 

n 

IROIMAN 

- 

3-3E,  3' 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

+ 

7.3.3 

CS4 

+ 

3. 6. 4. 2 

J3 

n 

substring  operation 

CHOL 

+ 

1.2.2 

IROfWAN 

+ 

3-3E 

J73C 

+ 

1.2.2 

J73I 

+ 

PASCAL 

- 

PLl 

+ 

CS4 

+ 

3.6.4. 1 

J3 

+ 

2428 

fixed  length 

CHOL 

+ 

IROrilAN 

o 

[3-3E] 

J73C 

+ 

3731 

+ 

4.10.5 

PASCAL 

n 

PLl 

+ 

13.  1.16 

CS4 

+ 

3.6.4. 1 

3 3 

+ 

2428 

C-1  70 


(,'haracter  String  Data  Type 


838  4 variable  length 

CHdL  + 

IRDIMAN  o 11-3K) 

J73C  + 

J731  + 4.10.5 

PASCAl.  n 

PLI  + 13.1.16 

CS4  + 3 . 6 . 4 . 1 

.13  + 2428 

839  4 length  defatiltable  to... 

CHOL  o 

IRorilAN  o [3-3E] 

J73(:  + 

.1731  + 

PASCAL  n 

PLI  + 

CS4 

J3  + 

860  3 one 

CHOL  - (Separate  Operation) 

1ROM3AN  + 3-3E  (array  accessing  conventions  used) 

J73C  + 

J73I  + 4.10.5 

PASCAL  n 

PLI 

CS4 

J3  + 2428 

861  5 end  of  string 

CHOL  - (Separate  Operation) 

IROIWAN  - 3-3E 

J7  3C 

J73I 

PASCAL  n 

PLI  + 13.1.16 

CS4 

J3 

862  5 default  usage  consistent  with  subroutine  parameter  conventions 

CHOL  + 

IKOri'IAN  o 13-3E) 

J73C 

J73I 

PASCAL  n 
PLI 

CS4  n 

J3 


C-171 


Character  String  Data  Type 


8b3  5 default  usage  consistent  with  array  indexing  conventions 

CHOL  + 

IROfMAN  3-3F, 

.I73C 
J7  3I 

PASCAL  n 

PI,  I 

CSA  n 

,13 

864  4 special  syntax  to  identify  substring 

CHOL  o 

I ROW  AN  - 3-3  F. 

J73C 

.1731 

PASCAL  n 

PLl 

CS4 

J3 

865  4 subscript  range  check 


CHOL 

+ 

IROWAN 

+ 

lOB,  13D 

J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

4.10.5 

PASCAL 

n 

PLl 

+ 

13.1.16,  10.4.14 

CS4 

+ 

3.6.4. 1 

J3 

- 

2428 

866  5 similar  to  array  subscript  range  check 

CHOL  + 

IROWAN  o (lOB,  1 30] 

J73C  + 

J731  + ( i.e.  , none) 

PASCAl,  n 

PLI  + 10.4. 14,  10.4. 16 

CS4  + 3.6.4. 1 

.13  + ( i.e.  , none) 

867  4 substrings  permitted  wherever  strings  permitted 

CHOL  + 

IROM1AN  + 4D 

J73C  + 

J731  + 4.10.5,  4.11 

PASCAL  n 

PLl  + 1 3. 1. 16,  12.2 

CS4  + 3.6.4. 1 

,13  + 2428,  2433 


C-172 


Character  String  Data  Type 


868  5 


869  5 


870  3 


871  3 


872  3 


as  sources 


CHOL 

+ 

IROH'IAN 

+ 

4D 

J73C 

+ 

.1731 

+ 

4.10. 5 

PASCAL 

n 

PLI 

+ 

13. 1.16 

CS4 

+ 

3.6.4. 1 

J3 

+ 

2428,  2433 

as  targets 

CHOL 

+ 

IKONMAN 

o 

4D 

J73C 

+ 

J73I 

+ 

4.11 

PASCAl, 

n 

PLI 

+ 

12.2 

CS4 

+ 

3.6.4. 1 

-13 

+ 

2428 

lengtli  function 

CHOL 

o 

IROItiAN 

o 

7H,  IE 

J73C 

+ 

J731 

+ 

o 

o 

PASCAL 

- 

PLI 

+ 

13.1.11 

CS4 

+ 

3.6.2 

J3 

- 

HIGH  and  LOW  functions 
CHOL 

IKONMAN  o [3-2U,  3-3D,  3-3F.] 

J73C 

J731 

PASCAL 

PLI  + 1 3. 1.9,  13. 1. 12 

CSA 

JJ 


string  replication  functions... 
CHOL  o 

IKOM^AN  + IB 
.J73C 
J73I 
PASCAL 
PLI  + 

CS4 

J3 


C-173 


Character  String  Data  Type 


S7J  4 constant  repetition  factor 
CHOL  + 

IROrWAN  + IE,  2H 

J73C  n * 

.J73I 

PASCAL 

PL!  + 2. 6. 2. 2 (literals) 

CS4 

J3 

874  4 variable  repetition  factor 

CHOL 

IROfWAN  + IE,  lA,  2H  (for  uniformity  with  constant  repetition 

factor) 

J73C  n * 

J731 

PASCAL 

PLl  + 13.1.7  (COPY  function) 

CS4 

J3 

875  4 recursively  embedded  repetition 

CHOL  o 

IROfi-lAN  - IE,  lA,  2H 
J73C  n * 

J731 

PASCAL 

PLI  + 13.  1.7 

CS4 

J3 

876  4 applied  to  literal  strings  only 

CHOL  + 

IRorWAN  + IB,  211 
.J73C  n * 

J731 

PASCAL 

PLl 

CS4 

13 


C-1  74 


877  3 


878  3 


879  3 


880  3 


881  3 


Character  String  Data  Type 


INDEX 

CHOL  - (Will  be  done  by  extension) 
IROI^IAN  o [3-2D,  3-3D,  3-3E] 

J73C  - (will  be  done  by  extension) 

J73I 

PASCAL 

PLl  + 13.  1. 10 

CS4 

J3 

BEFORE  and  AFTER 
CHOL 

IROlWAN  o [3-2D,  3-3D,  3-3E] 

J73C 

J73I 

PASCAL 

PLI  + 13.1.1,  13.1.2 

CS4 

J3 

REVERSE 

CHOL  - (Will  be  done  by  extension) 

IROt^AN  o [3-2D,  3-3D,  3-3E] 

J73C  - (will  be  done  by  extension) 

J731 

PASCAL 

PLl  + 13.1.13 

CSA 

J3 

VERIFY 

CHOL 

IROM1AN  o [3-2D,  3-3D,  3-3E] 

J73C 

J731 

PASCAL 

PLI  +13.1. 18 

CSA 

J3 

pattern  matching 
CHOL 

IROIMAN  o [3-2D,  3-3D,  3-3E] 

J73C 

J731 

PASCAL 

PLI 

CSA 

J3 


C-175 


Character  String  Data  Type 


882  3 


883  3 


88A  4 


885  4 


886  3 


translate  code 
CHOL 

IROIMAN  o [3-2D,  3-3D,  3-3E] 

J73C 

J73I 

PASCAL 

PLI  + 13. 1. 17 

CS4 

J3 


access  to  representations,  BYTE_UNSPEC. . . 

CHOL 

IR0M1AN  o [3-2D,  3-3D,  3-3E] 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

f unction 

CHOL  n * 

IKOIMAN  + 4B 

J73C  n 

3731  n (4.10.5) 

PASCAL  n 

PLI  n (except  13.1.15  STRING  function  for  strings) 

CS4  n 

33  u (2428,  2433) 


pseudo-var iab le 

CHOL 

n * 

IROlWAN 

? 4B 

3 73C 

n 

3731 

n (4.10.5,  4.11) 

PASCAL 

n 

PLI 

n (except  12.2  STRING 

pseudo-variable  for  strings) 

CS4 

n 

3 3 

n (2428) 

relational  operators 

CHOL 

+ 

IROMIAU 

? 7A,  3-20,  3-3E  (by 

extension? ) 

3 73C 

+ 

3 731 

+ 4.6,  5.2.2 

PASCAL 

+ 8.  1 .4 

PLI 

+ 7. 3.4 

CS4 

+ 3.6.4. 3 

33  + 2437,  2439 


C-1  76 


Character  String  Data  Type 


887  4 


888  4 


889  4 


890  4 


891  4 


equality /inequality 


CHOL 

+ 

IROlWAN 

7 

7A,  3-2D,  3-3E  (by  extension?) 

J73C 

+ 

J73I 

+ 

4.6,  5,2.2 

PASCAL 

+ 

8.1.4 

PLI 

+ 

7.3.4 

CS4 

+ 

3. 6. 4. 3 

J3 

+ 

2437.2,  2437.6-.  7,  2439.  1-, 2 

LES,  GEQ 

, LEQ 

CHOL 

+ 

IROlWAN 

7 

7A,  3-2D,  3-3E  (by  extension?) 

J73C 

+ 

J73I 

+ 

4.6,  5.2.2 

PASCAL 

+ 

8.1.4 

PLl 

+ 

7.3.4 

CS4 

- 

J3 

+ 

2437.2,  2437. 6-. 7 (transmission  code 

only) 


programmer-defined  collating  sequence 


CHOL 

IROIMAN 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


+ (Implied  by  chosen  character 
? 3-2D,  3-2B 

+ (implied  by  chosen  character 


- 2437.2 


set) 

set) 


implicit  lengthening  in  relational  operation 


CHOL 

- 

IROIWAN 

7 

J73C 

+ 

J73I 

+ 

4.6.2 

PASCAl. 

7 

8.1.4  (probably  not) 

PLI 

+ 

7. 3.4.2 

CS4 

- 

3. 6, 3. 3 

J3 

+ 

2437.2 

implicit  truncating  in  relational  operation 


CHOL 

- 

IROtWAN 

- 

IB 

J73C 

- 

J73I 

- 

PASCAL 

7 

8.1.4  (probably  not) 

PLI 

- 

CS4 

- 

3.6. 3. 3 

J3 

- 

C-177 


A 

I 


Character  String  Data  Type 


892  3 


893  A 


89A  A 


895  A 


896  5 


assignment 


CHOL 

+ 

IKO^WAN 

+ 3-3E,  5F 

J73C 

+ 

J73I 

+ 3.3 

PASCAL 

+ 9.  1. 1 

PLI 

+ 12.2 

CSA 

+ A. 2,  3.6.3 

J3 

+ 2AA2 

built-in  move 

operator 

CHOL 

- 

IROtWAN 

- 3-3E 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CSA 

- 

J3 

- 

infix  operator 

CHOL 

+ 

IRONMAN 

+ 3-3E,  IE 

.I73C 

+ 

J731 

+ 3.3 

PASCAL 

+ 9.1.1 

PLI 

+ 12.2 

CSA 

+ A. 2,  3.6.3, 

33 

+ 2AA2 

implicit  length  conversion, 

CHOL 

o 

IROtMAN 

o [3-3E,  5F] 

J73C 

o 

prohibited 

CHOL 

+ 

IROtWAN 

+ 3-3E,  3B 

J73C 

- 

3 731 

- 

PASCAL 

+ 9.1.1 

PLI 

- 

CSA 

+ 3.6. 3.2 

33 

- 

C-l  78 


Character  String  Data  Type 


897  5 


898  5 


899  5 


900  5 


901  5 


I 


truncation  on  right 
CHOC 

IKOr^'IAN  o [3-3K,  5F] 

J7JC  + 

J731  + 3.3,  1.7.2 

PASCAL 

PLI  + 12.2 

CS4 

J3 


truncation  on  left 


CHOL 

IROMIAN 

.I73C 

J731 

PASCAL 

PLI 

CSA 

J3 


- 3-31',  3B 


+ 2442.4 


length  exception  when  source  longer 
CHOL  + 

IROfMAN  o [3-3E,  5F] 

J73C  + (if  RESTRICTED) 

J731 

PASCAL 

PLI 

CS4  + 3.6. 3.2 

J3 


length  exception  only  if  non-blanks 


CHOL 

- 

IROM-IAN 

o 

13-3E.  5F) 

J73C 

- 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

3.6. 3.2 

J3 

- 

padding  on 

right 

CHOL 

- 

IROfMAN 

o 

13-3E,  5F) 

J73C 

+ 

J73I 

+ 

3.3,  1.7.2 

PASCAL 

- 

PLI 

+ 

12.2 

CS4 

- 

J3 

- 

C-179 


-I 


Character  String  Data  Type 


902  5 


903  4 


904  5 


I 


905  5 


I 


906  3 


padding  on  left 


CHOI, 

- 

IKOIWAN 

- 

3-3E 

J73C 

- 

J73I 

- 

PASCAL 

- 

PL  I 

- 

CS4 

- 

J3 

+ 

2442 

implicit  conversions 

CHOL 

- 

IROrWAN 

- 

3B 

J73C 

- 

J731 

- 

1.7 

PASCAL 

- 

9.1. 

PLl 

+ 

CS4 

- 

J3 

- 

from  integers 

CHOL 

n 

* 

IROIMAN 

n 

* 3B 

J73C 

n 

* 

J731 

- 

PASCA], 

- 

PLl 

+ 

8.2. 

CS4 

- 

J3 

- 

from  real 

CHOL 

n 

* 

IRONMAN 

n 

* 3B 

.'7  3C 

n 

* 

J73I 

- 

PASCAL 

- 

PLl 

+ 

8.2. 

CS4 

- 

J3 

- 

from  bit  to 

base  2 

CHOL 

n 

* 

IROWtAN 

n 

* 3B 

J73C 

n 

* 

J73I 

- 

PASCAL 

n 

PLl 

+ 

00 

CS4 

n 

J3 

n 

3B 

4 

to  character 


, 12.2 


, 12.2 


, 12.2 


C-180 


Character  String  Data  Type 


907  5 from  bit  to  other  base 

CHOL  n * 

IROrWAN  n * 3B 

J73C  n * 

J73I 

PASCAL  n 

PLl 

CSA  n 


908  5 from  otliers 

CHOL  n * 

IRO^WAN  n * 3B 

J73C  n * 

.J73I 
PASCAL 
PL  I 
CS4 
J3 

909  4 implicit  replacement  by  a bit  pattern  (UNSPEC) 

CHOL 

IROIMAN  - 3B,  4B 

J73C 

J73I 

PASCAI. 

PLI 

CS4 

J3  + 2442.4,  2433.3,  2418.5 

910  3 expression  evaluation... 

CHOL  o [1.1.4,  l.^,2J 

I ROWAN  o [3-2U,  3-3D,  3-3E] 

J73C  o [1.1.4,  1.2.2] 

911  4 implicit  length  conversion  for  some  operations... 

CHOL  o [1.1.4,  1.2.2] 

I 'tow  AN  o [3-2D,  3-31),  3-3E] 

.173c  o [1.1.4,  1,2.2] 

912  5 proliiblted 

CHOL  + 

IROWAN  + 3B 

J73(. 

J73I 

PASCAL  + 8.1.4 
PLl 

CS4  + 3.6. 3. 3 

J3 


C-181 
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913  5 


914  5 


915  5 


916  3 


917  4 


truncation  on  right 
CHOL 

IROlWAN  - 

J73C 

J731 

PASCAL 

PL  I 

CS4 

J3 

truncation  on  left 
CHOL 

IROmAN  - 

J73C 

J73I 

PASCAL 

PL  I 

CS4 

J3 

padding  on  right 


CHOL 

- 

IROi^lAN 

- 

J73C 

+ 

J73I 

+ 

1 . 7.2. 1 

PASCAL 

- 

I’Ll 

+ 

7. 3.4.2 

CS4 

- 

J3 

- 

padding  on  left 
CHOL 

1ROM1AN  - 
J73C 
J73I 
PASCAI, 

PL  I 
CS4 

J3  + 2437.2 

implicit  conversion  of  operands 


CHOL 

- 

IROM1AN 

- 

3B 

J73C 

- 

J73I 

- 

1.7.1 

PASCAL 

- 

8 

PLI 

+ 

8.2.6 

CS4 

- 

.13 

- 

C-182 


918  5 


919  4 


920  5 


921  5 


922  5 


Character  String  Data  Type 


as  for  assignment 


CHOL 

+ 

( t. e.  , none) 

IK0^MAN 

+ 

3B  ( i.e.  , no 

J73C 

+ 

(i.e.  , none) 

J731 

+ 

3.3.  1.7  (t.i 

PASCAL 

+ 

(i.e.  , none) 

PL  I 

+ 

12.2 

CS4 

+ 

(i.e.  , none) 

J3 

+ 

(i.e.  , none) 

lation  order  of  operands 

CHOL 

0 

[1.1.4,  1.2.: 

IROlWAN 

o 

[3-2D,  3-3D, 

J73C 

o 

[1.1.4,  1.2. 

J3 

2490-4 

LCtly  left- 

to-r ight 

CHOL 

- 

IROMiAN 

- 

4C 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 

3.0 

J3 

+ 

2431 

;-to-right  i 

within  equal 

CHOL 

- 

IROMiAN 

- 

4C 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

;r  not  sp 

ecif  ted 

CHOL 

+ 

IROlWAH 

+ 

4C,  loi: 

J73C 

+ 

J73L 

+ 

4.8.3 

PASCAL 

+ 

8 

P1,I 

+ 

7.  1.4 

CS4 

- 

J3 

- 

conversion) 
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923  3 constant  expression  evaluation 

CHOL  + 

IROIWAN  + 4E 

J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 7.1 

J3 

924  4 concatenate 

CHOL  n 

IROMiAN  + 3-3E,  4E 

.I73C  n 

J731  n 

PASCAL  n 

PLI 

CS4  +7.1 

J3  n 

925  4 substring 

CHOL  + 

IROlWAN  + 3-3E,  4E 
J73C  + 

J7JI 

PASCAL  n 

PLI 

CS4 

J3 

926  4 length  function 

CHOL  o 

IROMiAN  o 7H,  4E,  IE 
J73C  + 

J731 

PASCAL  n 
PLI 

CS4  + 3.6.2 

J 3 n 

927  4 HIGH  and  LOW 

CHOL  n 

IROIWAN  n 
J73C  n 
.1731  n 
PASCAL  n 
PLI 

CS4  n 

.13  n 


C-1H4 


Character  String  Data  Type 


928  4 string  replication 

CHOL  + 

IR()^WAN  + IB 

J73C  n 

J73I  n 

PASCAL  n 

PLI 

CS4  n 

J3  n 

929  4 INDEX 

CHOL  n 

IROiriAN  n 

J 7 3C  n 

.1731  n 

PASCAL  n 

PLI 

CS4  n 

J 3 n 


930  4 BEFORE  and  AFTER 

CHOL  n 

IROM^AN  n 

J73C  n 

J73I  n 

PASCAL  n 

PLI 

CS4  n 

J3  n 

931  4 REVERSE 

CHOL  n 

IROMIAN  n 

J73C  n 

J731  n 

PASCAL  n 

PLI 

CS4  n 

J3  n 

932  4 VERIFY 

CHOL  n 

IROIMAN  n 

.173C  n 

J731  n 

PASCAL  n 

PLI 

CS4  n 

J 3 n 


C-185 


r 
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933  4 pattern  matching 


CHOL 

n 

IROIMAN 

n 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

n 

CS4 

n 

J3 

n 

934  4 translate  code 

CHOL  n 

IRDtWAN  n 

J73C  n 

J731  n 

PASCAL  n 

PLl 

CS4  n 

J3  n 

935  4 BYTE_UNSPEC 

CHOL  n 

IRO^MAN  ? 4B 

J 73c  n 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J 3 n 

936  4 relational  operators 

CHOL  + 

IR0M3AN  n 4E 

J73C  + 

J73I 

PASCAL 

Pl.l 

CS4  + 7.  1 

J3 

937  4 implicit  conversions 

CHOL  n 

IROliiAN  - 3B 

J 7 3C  n 

J73I  n 

PASCAL  n 

PLl 

CS4  n 

.13  n 


C-l«6 


Character  String  Data  Type 


V38  A 


939  3 


9A0  4 


941  4 


942  5 


I 

1 


explicit  conversions 
CHOL  + 

1R0^WAN  ? 4C 
J73C  + 

J731 
PASCAL 
PL  I 

CS4  +7.1 

J3  n 


explicit  conversion  to  character 
CHOL  + 1.1. 4.1 

IROIMAN  ? 4C 

J73C  + 1.1. 4.1 

J731  + 

PASCAL  + 

PLl  + 

CS4  + 3 . 6. 4. 4 

J3 


from  integer 
CHOL 
IR0^^1AN 
J73C 
J73I 
PASCAL 
PLI 
CS4 
J3 


to  single  character 
+ 1 . 1 . 4. 1 (char ( 1 ) ) 
? 4C 

+ 1 . 1 . 4. 1 (char ( 1 ) ) 
+ 11.1.3 


to  character 
CHOL 
1R01*1AN 
J73C 
J73I 
PASCAL 
PLl 
CS4 
J3 


string. . . 

? * [40 

+ (ByTE_UNSPEC  for  scalar  types) 

+ 1.7. 1.2.4  (BYTE_UNSPEC  for  scalar  types) 

+ 

+ 


from  integer 

CHOL  n * 

IROM'IAN  ? 4C 

J73C 

J731 

PASCAL 

PI.l  + 1 3.  1. 5 

CS4  + 3 . 6. 4 . 4 

J3 


C-187 
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943  5 from  fixed  real 

CHDL  n 

IKONMAN  ? * (40 

J73C  n 

J73I  n 

PASCAL  n 

PLI  + 13.1.5 

CS4  + 3 . 6 . 4 . 4 

J3 

944  5 from  floating  real 

CHOL  n * (can  be  done  by  extension) 

IROlWAN  ? * [4C] 

J73C  - (can  be  done  by  extension) 

.1731 

PASCAL 

PLI  +13.1.5 

CS4  + 3. 6. 4. 4 

J3 

945  5 from  status 

CHOL  n * 

IROIWAN  ? * [4C] 

J73C 

J731 

PASCAL 

PLI  n 

CS4  + 3 . 6. 4 . 4 

J3 

946  5 from  boolean 

CHOL  n * 

IROIMAN  ? * 14C] 

J73C 

J731  n 

PASCAL 

PLI  n 

CS4  + 3 . 6. 4 . 4 

J3 

947  5 f rom  bit 

CHOL  n * 

IRONMAN  ? * (4C) 

J73(; 

J73I 

PASCAL  n 
PLI  + 13.1.5 

CS4  n 

,1  ) 


n 


r 
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948  5 from  other  types 

CHOC  n * 

IROtWAN  ? * (4Cj 

J73C 

J731 

PASCAL 

PLl 

CS4 

J3 

949  3 exception  conditions 

CHOL  + 

IROHiAN  o [3-2D,  3-3D,  3-3E) 

J73C  + 

J73I  + 

PASCAL 
PLl  + 

CS4  + 

J3 

950  4 conversion  error 

CHOL  + 

IROlWAN  o 13-2D,  3-3D,  3-3E] 

J73C  + 

J731  + 1.7.1  (go  to  an  error  label) 

PASCAL 

PLl  + 10.4.15  (stringsise  condition) 

CS4  + 3.6. 3.4 

J3 

951  4 subscript  range  (substring) 

CHOL  + 

IROIHAN  + lOB,  13D,  3-3D 
J73C  + (if  RESTRICTED) 

J73I  - 4.10.5 

PASCAL 

PLl  + 10.4.14 

CS4  + 3.6.4. 1 

J3 


C-189 


* 

m 

Pointer  Data  Type 

9b2  2 

Pointer  Data  Type 

CHOL 

+ 1.2.4 

IROrWAN 

+ 3-31  (references  to  heap-allocated  objects) 

J73C 

+ 1.2.4 

J73I 

+ 

PASCAL 

+ 6.3 

Pl.I 

+ 

CS4 

- 

J3 

- 

953  3 

is  der lared/ represented  as  integer 

CHOL 

- 

IROrWAN 

- 3-31 

J73C 

+ (untyped,  unless  RESTRICTED) 

J73I 

+ 1.4,  4.10.6 

PASCAL 

- 6.3 

PLl 

- 5.4.40 

95A  3 

representation. 

> • • 

CHOL 

o [1.2.4] 

i 

IROrWAN 

. 3-31 

i 

1 

J73C 

o [1.2.4] 

955  4 

absolute 

CHOL 

+ 

IRO^MAN 

o [3-31] 

J73C 

+ 

J731 

+ 1.4,  4.10.6 

PASCAl, 

+ 6.3 

PLI 

+ 4.1.7,  5.4.40 

956  4 

relocatable  (relative  offset) 

CHOL 

- (Use  integer  difference) 

IROrWAN 

o [3-31] 

J73C 

- (use  integer  difference) 

J73I 

- 

PASCAL 

- 

PLl 

+ 4.1.7,  5.4.35 

957  4 

only  one  representation 

CHOL 

+ 

IRO^MAN 

o [3-31] 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 6.3 

PLl 

C-190 
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958  3 restrictions... 

CHOL  o [1.2.4] 

IROhMAN  o [3-31  (references  to  heap-allocated  objects)) 
J73C  o [1.2.4] 


959  4 


960  4 


no  restriction,  pointer  type  doesn't  specify  polnted-to  type 
CHOL  - 1.2.4 
IROlt-lAN  - 3-31 
J73C  + 1.2.4 
J73I  + 1.4 
PASCAL 

PLI  + 4.1.7 

type  restriction,  pointer  type  specifies  polnted-to  type 
CHOL  + 1.2.4 
IROHIAN  + 3-31 
J73C  +1.2.4 

J731 

PASCAL  + 6.3,  7. 3 


961  3 constants... 

CHOL  + 

IROlWAN  . 3-31 
J73C  + 

J73I  + 

PASCAL  +6.3  (nil) 

PLI 

962  4 NULL  constant 

CHOL  + 

IROHiAN  o [3-31] 

J73C  + 

J73I 

PASCAL  +6.3 

PLI  + 13.6. 10,  13.6.11 

963  4 compile-time  ADDR 

CHOL  + 

IROtWAN  o [3-31] 

J73C  + 

J73I 

PASCAL 

PLI 


C-191 


I 


Pointer  Data  Type 


96A  A absolute  (integer)  address  literals 
CHOL  + 

IRO^WAN  o [3-3IJ 

J73C  + 

J73I  + l.A 

PASCAL 

PLI 


965  A mnemonic  names  can  be  specified 


CHOL 

+ 

IROIWAN 

o 

[3-31] 

J73C 

+ 

J73I 

- 

PASCAL 

7 

5,  6.3 

PLI 

- 

966  5 run-time  values  permitted 

CHOL  + 

IROWAN  o [3-31] 

J73C  + 

J731  n 

PASCAL  - 5 

PLI  n 


967  3 environmental  parameter  for  number  of  bits  in  pointer 
CHOL  + 

IRONMAN  o lie 

J73C  + 

J731  + 1.2.2 

PASCAL 

PLI 


968  3 


variables 

CHOL  + 

1R0H5AN  + 3-31 

J73C  + 

J73I  - A. 11,  2.1.3,  2. l.A 

PASCAL  + 7 

PLI  + A. 1.3,  5.A.5A,  6,  5.5 


969  A read-only  access  specifiable  (in  a subscope) 
CHOL  + 

IROWAN  o 3-5B 
J73C  + 

J731  n 

PASCAL 

PLI 


C-192 
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970  4 


971  4 


972  4 


973  5 


974  3 


975  4 


can  specify  constraints  on 


CHOL 

+ 

(and  their 

IROfWAN 

o 

3-5B 

J73C 

+ 

(and  their 

J731 

n 

PASCAL 

- 

PLI 

- 

NULL  value  specifiable 

CHOL 

- 

IROfWAN 

o 

13-31] 

J73C 

- 

J73I 

n 

PASCAI, 

- 

PLI 

- 

undefined  value 

exists 

CHOL 

- 

IROtWAN 

o 

[3-31] 

J73C 

- 

J731 

n 

PASCAL 

- 

PLI 

- 

Is  specifiable 

CHOL 

n 

IROrWAN 

o 

[3-31] 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

n 

parameters 

CHOL 

+ 

IROttlAN 

+ 

3-31,  7G 

J73C 

+ 

J73I 

- 

2.2 

PASCAL 

-f 

10,  9.1.2, 

PLI 

+ 

6.10 

exact  match 

CHOL 

+ 

IROlWAN 

o 

[3-31,  7C] 

J73C 

+ 

J731 

n 

PASCAL 

9 

PLI 

- 

6. 10.  1,  6. 

access  to  object  referenced 
components) 

components) 


11,  8.2 


10.2 


C-193 
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976  A safe  match 

CHOL 

IROrflAN  o [3-31,  7G] 

J73C 

J731  n 
PASCAL  ? 

PLl  - 6. 10. 1,  6. 10.2 

977  A other  matches 

CHOL 

IROfWAN  o [3-31,  7C] 

J73C 

J731  n 
PASCAL  ? 

PLI  + 6.10. 1 , 6. 10.2 

978  3 function  values 

CHOL  + 

IROrWAN  + 7D 
J73C  + 

J731  - 2.2.2 

PASCAL  + 1 1 

PLI  + 12.21,  5.A.A7,  6.7 

979  3 dereferencing... 

CHOL  + 

IROltlAN  . 3-31 
J73C  + 

J731  + 

PASCAL  + 

PLI  + 

980  A implicit  dereferencing 

CHOL 

IROIWAN  o [3-31] 

J73C  + (unless  RKSTRICTED) 

J731  + l.A 

PASCAL 

PLI  + 5. A. A,  6.6 

981  A explicit  operator  available 

CHOL  + 

IROtWAN  o [3-31] 

J73C  + 

J731  + l.A 

PASCAL  + 7.3 
PLI  + 6.6 


C-19A 
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982  4 explicit  dereferencing  required 

CHOL  + 

IROrWAN  o (3-31] 

J73C  + (if  RESTRICTKD) 

J73I  - 1.4 
PASCAL  +7.3 
PL  I 

983  4 type  of  pointed-to  value  determined  by... 

CHOL  o 
IRO^WA^  o [3-31] 

J73C  o 

984  5 type  of  pointer  value 


CHOL 

+ 

IROlWAN 

o 

[3-31] 

J73C 

+ 

(for  typed  pointers) 

J731 

- 

PASCAL 

+ 

6.3 

PLI 

- 

985  5 type  of  template  (based)  variable  that  qualifies  pointer 

CHOL 

IROIWAN  o [3-31] 

J73C  + (for  untyped  pointers) 

J73I  + 1.4 
PASCAL 

PLI  + 6.6,  4. 3.2. 5 

986  4 pointer  valued  operand 

CHOL  + 

IRONMAN  o [3-31] 

J73C  + (typed  always,  untyped  if  RESTRICTED) 

J73I  - (really  Is  integer) 

PASCAL  +7.3 

PLI  +4.1.7,  6.6 

987  4 integer  or  other-valued  operand 

CHOL 

IROHiAN  o [3-31] 

J73C  + (untyped  unless  RESTRICTED) 

J731  + 1.4  (Integer  only) 

PASCAL 

PLI 


C-195 
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988  4 


989  3 


990  4 


991  3 


992  4 


993  4 


(pointer)  operand  may  be  an  expression 


CHOL 

+ 

IROrWAN 

o 

13-31] 

J73C 

+ 

J731 

+ 

1.4  (an  integer  expression) 

PASCAL 

+ 

7.3  (except  function  calls) 

PLI 

+ 

6.6 

add/subtract 

pointers  and  Integers 

CHOL 

+ 

(Using  special  function) 

IROlWAN 

. 

3-31 

J73C 

+ 

(using  special  function) 

J731 

n 

(pointers  are  integers) 

PASCAL 

- 

PLI 

+ 

13.6.2 

safely 

CHOL 

+ 

IROIWAN 

o 

[3-31] 

J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

PASCAL 

n 

PLI 

- 

ADDR  function 

CHOL 

+ 

IROtWAN 

o 

[3-31  (references  to  heap-allocated 

J73C 

+ 

J731 

+ 

4.10.6 

PASCAL 

- 

PLI 

+ 

13.6.  1 

statically  allocated  objects 

CHOL 

+ 

IROlWAN 

- 

3-31 

J73C 

+ 

J73I 

+ 

4.10.6 

PASCAL 

- 

PLI 

+ 

13.6. 1 

objects  in  automatic  storage 

CHOL 

- 

IROlWAN 

- 

3-31 

J73C 

+ 

(unless  RESTRICTED) 

J731 

+ 

4.10.6 

PASCAL 

- 

PLI 

+ 

13.6.1 

C-196 
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994  4 


995  4 


996  3 


997  3 


998  4 


999  5 


objects  in  heap 
CHOL  + 
IROftlAN  + 
.I73C  + 

J73I  n 
PASCAL  + 
PL  I + 


storage 

3-31 

10.1.2  (allocation  procedure  returns  a pointer) 
13.6.  1 


all  objects 
CHOL 
IROIWAN 
J73C 
.1731 
PASCAL 
PLl 


- 3-31 

+ (unless  RESTRICTED) 

+ 4.10.6 

+ 13.6.1  (connected  storage  only) 


subtraction  of  pointers 

CHOL  + (Using  special  function) 

IROMiAN  o (3-31  (references  to  heap-allocated  objects)) 

J73C  + (using  special  function) 

J731  n (pointers  are  integers) 

PASCAL 

PLl 


relational  operations 
CHOL  + 

IROIWAN  o 3-31 

J73C  + 

J731  + 

PASCAL  + 

PLl  + 7.3.4 


Ident 1 ty/ non- 
CHOL 
1 ROW  AN 
J73C 
J731 
PASCAL 
PLl 


Identity  of  pointer  values 
+ 

o [3-31) 

+ 

n 4.6,  5.2.2  (pointers  are 
+ 6.3 
+ 7. 3.4.2 


integers) 


same  symbol 
CHOL 
1ROH1AN 
J73C 
J731 
PASCAL 
PLl 


as  for  arithmetic  equality 
+ 

o (3-31) 

+ 

+ 4.6,  5.2.2 
+ 6.3 
+ 7.3.4 


C-197 
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1000  4 


1001  5 


1002  4 


1003  3 


1004  4 


1005  4 


equal Ity/inequal ity  of  pointed-to  values 

CHUL  + (Use  dereferencing  and  compare  base  types) 

IROlWAN  o [3-31] 

J73C  + (use  dereferencing  and  compare  base  types) 

J731  + 4.6,  5.2.2,  1.4 

PASCAL  + 7. 3,  8.1.4 

PLI  + 6.6,  7.3.4 


same  symbol 
CHOL 
IROlWAN 
J73C 
J73I 
PASCAI. 
PLI 


as  for  arithmetic  equality 
+ 

o [3-31] 

+ 

+ 4.6,  5.2.2,  1.4 
+ 8.  1.4 
+ 7.3.4 


algebraic  comparisons  of  pointer  values 
CMOL  + 

IROIMAN  o [3-31] 

J73C  + 

J731  n 4.6,  5.2.2  (pointers  are  integers) 

PASCAL  - 6.3 

PLI  - 7. 3.4.2 


assignment  of  pointer  values 
CHOL  + 

IROlWAN  o 3-31,  5F 
J73C  + 

J73I  - 3.3 

PASCAL  + 9.1.1 

PLI  + 12.2 


exact  match 

CHOL  + 

IR0H1AN  o [3-31,  5F] 
J73C  + 

J73I  n 

PASCAL  + 9.  1.  1 

PLI  - 12.2 


safe  match 
CHOL 
IROfWAN 
J73C 
J731 
PASCAL 
PLI 


+ (for  variants) 
o [3-31,  5F] 

+ (for  variants) 
n 

- 12.2 


C-198 


.Pti 

I 


Pointer  Data  Type 


1006  A 


1007  5 


1008  5 


1 

1009  5 


1010  A 


1011  3 


implicit  conversion 
CHOL 

IROlWAN  o (3-31,  5F] 
J73C 

J731  n 

PASCAL 

PLI  + 12.2 


of  representation  (relative  to  absolute, 
CMOL  n 

IROWIAN  o [3-31,  5F] 

J73C  n 

J7il  n 

PASCAL  n 

PLI  + 12.2,  8.2.1,  8.2.2 


etc . ) 


from  integer 

CHOL  n * 

IROIWAN  o [3-31,  5FI 

J73C  n * 

J73I  n 

PASCAL 

PLI 


from  other 

CHOL  n * 

IROlWAN  o [3-31,  5F] 

J73C  n * 

J731  n 

PASCAL 

PLI 


constrained  by  pointer  lifetime 
CHOL 

1R0H1AN  - 3-31,  3-3J 
J73C 

J73I  n 

PASCAL 

PLI  - 12.2,  A. 1.7 


assignment  of  pointed-to  objects... 


CHOL 

o 

[1.2. A] 

IRONMAN 

+ 

3F,  3-31 

J73C 

o 

[1.2. A] 

C-199 


Pointer  Data  Type 


1012  4 


1013  4 


1014  4 


1015  4 


1016  3 


1017  4 


normally  by  sharing 


CHOL 

- 

1ROM3AN 

o [5F,  3-31] 

J73C 

- 

.1731 

- 

PASCAL 

- 

PLl 

- 12.2,  6.6 

explicit  copy 

operator  available 

CHOL 

+ (done  by  dereferencing  and  ordinary 

assignment ) 

IROIMAN 

o [5F,  3-31] 

J73C 

+ (done  by  dereferencing  and  ordinary 

assignment) 

J73I 

+ 3.3,  1.4 

PASCAL 

+ 9.1.1,  7.3 

PLl 

+ 12.2,  6.6 

programmer-defined  copy  operator 

CHOL 

- 

lR01il/\N 

0 [5F,  3-31] 

J73C 

- 

J731 

- 

PASCAL 

- 

PLl 

- 

copy /shar ing 

specified  in  object  declaration 

CHOL 

- 

IROIWAN 

o [5F,  3-31] 

J73C 

- 

J731 

- 

PASCAL 

- 

PLl 

- 

ixpression  evaluation... 

CHOL 

o [1.2.4] 

IROIWAN 

o [3-31  (references  to  heap-allocated 

objects) ] 

J73C 

o [1.2.4] 

J731 

- 

implicit  conversion  of  operands 
CHOL 

IROlWAN  o [3-31  (references  to  heap-allocated  objects)] 
J73C 

J73I  n 

PASCAL 

PLl  + 6.6,  8.2.1,  8.2.2 


C-200 


Pointer  Data  Type 


1018  5 as  for  assignment 

CHOL  + (l.e.,  none) 

IRONMAN  o [3-31  (references  to  heap-allocated  objects)] 

J73C  + (l.e.,  none) 

J73I  n 

PASCAL  + (i.e.,  none) 

PLl  + 12.2 

1019  4 evaluation  order  of  operands... 

CHOL  o [1.2.4] 

IROfWAN  o [3-31  (references  to  heap-al located  objects)] 
J73C  o [1.2.4] 

J73I  n 

1020  5 strictly  lef t-to-rlght 

CHOL 

IROfWAN  o [3-31  (references  to  heap-allocated  objects)] 
J73C 

J731  n 

PASCAL 

PLl 

1021  5 lef t-to-right  within  equal  precedence 

CHOL 

IROfMAN  o [3-31  (references  to  heap-allocated  objects)] 
J73C 

J73I  n 

PASCAL 

PI.I 

1022  5 order  not  specified 

CHOL  + 

IROMIAN  o [3-31  (references  to  heap-allocated  objects)] 
J73C  + 

J73I  n 
PASCAL  + 8 
PLl  +7.1.4 

1023  3 constant  expression  evaluation 

CHOL  + 

IROMIAU  o 3-31 
J73C  + 

J73I 

PASCAL 

PLl 


C-201 


Pointer  Data  Type 


1024  4 


1025  4 


1026  4 


102  7 4 


1028  3 


1029  4 


dereferencing 

CHOL  + 

IROlWAN  o 
J73C  + 

J73I 
PASCAL 
PLl 


[3-31] 


addition,  subtraction 
CHOL  + 

IROHiAN  o [3-31] 

J73C  + 

J73I  n 

PASCAL  n 

PL  I 


relational  operations 
CHOL  + 
IROIWAN  o [3-31] 
J73C  + 

J731  n 

PASCAL 

PLI 

conversions 

CHOL  + 
IKOWAN  o [3-31] 
J73C  + 

J731  n 
PASCAL  n 
PLI 


explicit  conversions 
CHOL  + 

IROl^'IAN  o 3-31 

J73C  + 

J731 
PASCAL 
PLI  + 

of  representation 
CHOL  n 

IKOWAN  o [3-31] 

J73C  n 

J731  n 

PASCAL  n 

PLI  i-  13.6.12,  13.6.14,1 


C-202 


Pointer  Data  Type 


1030  4 from  integer 

CHOL  + 

1R()^WAN  o [3-31] 

J73C  + 

J73I  n (pointers  are  integers) 

PASCAL 

PLl  + 13.6.5,  13.6. 14.2 

1031  4 from  other 

CHOL 

IRONMAN  o [3-31] 

J73C 

J73I  n 
PASCAL 

PLI  + 13.6.5,  13.6.14.2  (bit  string) 

1032  3 exception  conditions 

CHOL  + 

IROhMAN  o 3-31 
J73C  + 

J73I 

PASCAL 

PLl 

1033  4 access  exception 

CHOL  + 

IROIWAN  o [3-31] 

J73C  + (if  RESTRICTKD) 

J73I 

PASCAL 

PLl 


C-203 


Label  Data  Type 


1034  2 Label  Data  Type 

CHUL  + 

IROlWAN  + 6G 

J73C  + 

J731  + 

PASCAL  + 9,  9.1.3 

PL  I + 

CS4  + 

J3  + 


1035  3 implementation  of  a label  value  includes. 
CHUL  o 

IROIWAN  o [6G] 

J73C  o 


1036  4 


Instruction  pointer 


CHOL 

IROlWAN 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


+ 4.10.6,  3.4,  3.2,  2.2. 3. 3,  2.6.1,  2.6.2 
+ 9.1.3 
+ 4.1.9 
+ 4.0,  4.10 
+ 2440. 3-. 6,  2434. 10 


1037  4 environment  pointer(s) 

CHOL 

IROJtlAN  - 6G,  5D,  7B 

J73C 

J73I 

PASCAL  + 

PLl  + 

CS4  ? 

J3 


1038  5 block  level  (activation  record) 
CHOI.  n * 

IRONMAN  n * [6G,  5D , 7B] 

.J73C  n * 

J731 

PASCAL  + 9.1.3 

PLl  + 4.1.9 

CS4  ? 4.0,  4.10,  4.3 

J3 


C-204 


Label  Data  Type 


1039  5 expression  level  (work  stack) 

CHOL  n * 

IKOIWAN  n * (6G,  5D , 7B] 

J73C  n * 

J731 

PASCAL 

PLl 

CS4 

J3 

1040  3 label  constants 

CHOL  + 

IROrWAN  + 6C 

J73C  + 

J731  + 

PASCAL  + 

PLI  + 

CS4  + 

J3  + 

1041  4 literals 

CHOL  + 

IKONMAN  o (6G] 

J73C  + 

J731  + 3.1,  3.2 

PASCAL  + 9 

PLl  -^2.5.1 

CS4  + 4.0 

J3  + 

1042  5 numeric  only 

CHOL  o 

IROfWAN  - IB 

J73C 
J73I 

PASCAL  + 9 

PLl 

CS4 

J3 

1043  5 alphanumeric 

CHOL  o 

IROHiAN  + IB 

J73C  + 

J731  + 3.1,  3.2 

PASCAL 

PLI  + 2.5.1 

CS4  + 4.0 

J3  + 2440.3 


C-205 


Label  Data  Type 


I 


1044  5 


1045  4 


1046  5 


1047  3 


1048  4 

1 


must  also  be  declared  (on  scope  entry) 

CHUL  o 

IKOIWAN  o [6G1 

J73C 

J73I  +2.3  (only  if  name  declared  in  an  outer  scope) 

PASCAL  + 9. 1. 3.2,  10 

PLI  - 5.2. 3-2 

CS4 

J3 


mnemonic  names  can  be  specified 


CHOL 

- 

IROIWAN 

o [6G1 

J73C 

- 

J73I 

- 

PASCAL 

- 5 

PLI 

- 

CS4 

- 2.3 

J3 

- 

run-time  values  permitted 

CHOL 

n 

IROfWAN 

n 6G 

J73C 

n 

J731 

n 

PASCAL 

n 5 

PLI 

n 

CS4 

n 

J3 

n 

label  variables 

CHOL 

- 

I ROM!  AN 

- 6G,  5D 

J73C 

- 

J73I 

- 4,11,  2.1.3,  2.1.4 

PASCAL 

- 7 

PLI 

+ 4.1.3,  5.4.54,  6,  5.5 

CS4 

- 2.3 

J3 

- 2422,  2463-4 

basic  capability  (no  checks) 

• "CHOL 

n * 

IROH1AN 

n 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

+ 4.1.9,  12.2,  3.5 

CS4 

n 

J3 

n 

C-206 


Label  Data  Type 


1049  4 


1050  4 


1051  4 


1052  4 


1053  5 


basic  capability  (with  values  constrained) 


CHOL 

n 

IRDIWAN 

n 

J73C 

n 

.1731 

n 

PASCAL 

n 

PL  I 

- 

CS4 

n 

J3 

n 

read-only  access  specifiable  (in  a subscope) 


CHOL 

n 

IROWAN 

n 

.I73C 

n 

J731 

n 

PASCAL 

n 

PLl 

- 

CS4 

n 

J3 

n 

NULL  value  specifiable 


CHOL 

n 

IKOMiAN 

n 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

- 

CS4 

n 

.13 

n 

undefined  value 

CHOL 

n 

IROfMAN 

n 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

- 

CS4 

n 

J3 

n 

is  specifiable 

CHOL 

n 

IRONHAN 

n 

J73C 

n 

.1731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

C-207 


Label  Data  Type 


105A  3 


1055  3 


1056  3 


1057  A 


1058  3 


label  parameters 


CHOL 

- 

IRDIW  AN 

- 6G,  5D 

.J73C 

+ (unless  RESTRICTED) 

J731 

+ 2.2,  2.2. 3. 3 

PASCAL 

- 10,  9.1.2,  11,  8.2 

PLl 

+ 6.  10 

CS4 

- 5.1.1 

J3 

+ 2AA6,  2A8A 

function  values 

CHI)!. 

- 

IROlWAN 

- 5D,  71) 

J73C 

- 

J73I 

- 2.2.2 

PASCAL 

- 11 

PL  I 

+ 12.21,  5.A.A7,  6.7 

CSA 

- 5.1 

J3 

- 2A32,  2A85 

relational  operations 

CHOL 

- 

IROfflAN 

n 5D,  6C 

J73C 

- 

J731 

- A. 6,  5.2.2 

PASCAL 

- 8.  l.A 

PLl 

+ 7. 3. A 

CSA 

- 

J3 

- 2A37,  2A39 

equality/ ine 

quality 

CHOL 

n * 

IROMiAN 

n 

J73C 

n * 

J731 

- A. 6,  5.2.2 

PASCAL 

- 8.  l.A 

PLl 

+ 7. 3. A. 2 

CSA 

- 

J3 

- 

assignment 

CHOL 

- 

IROlWAN 

n 5D,  6G 

J73C 

- 

J731 

- 3.3 

PASCAL 

- 9.1.1 

PLl 

+ 12.2 

CSA 

- A. 2 

J3 

- 2AA2 

C~208 


Label  Data  Type 


1059  4 


lOtO  j 


1061  4 


1062  5 


1063  5 


constrained  by  lifetime 


CHOL 

n 

IROHiAN 

n 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

- 

CS4 

n 

.13 

n 

expression  evaluation... 
CHOI, 

IROfWAN  o [6G] 

J73C 

J73I 

PASCAL 

CS4 


deslgnat iona 
CHOL 
IROtWAN 
J73C 
J73I 
PASCAL 
PL  I 
CS4 
J3 

conditional 
CHOL 
IROI*1  AN 
J73C 
J73I 
PASCAL 
PLI 
CS4 
J3 

switches 

CHOL 

IROfMAN 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 


expression 
n * 

- 5D 
n * 


+ 


n * 

n * 5D 

n * 


n * 

n * 6G 
n * 


+ 2444,  2481-2 


C-209 


Label  Data  Type 


106  A A 


1065  5 


1066  5 


1067  5 


1068  3 


evaluation  order  of  operands... 


CHOL 

IROfWAN 

J73C 

J731 

PASCAL 

CSA 

J3 


n 

o [60 

n 

n 

n 

n 

2A90-A 


strictly  lef t-to-right 
CHOL  n 

IROIMAN  n 

J 73C  n 

J73T  n 

PASCAL  n 

PLl 

CSA  n 

J3  + 2A31 


lef t-to-right  within  equal  precedence 


CHOL 

n 

1R0H1AN 

n 

J73C 

n 

.1731 

n 

PASCAL 

n 

PLI 

- 

CSA 

n 

J3 

- 

order  not  specified 
CHOL  n 

IROIWAN  n 

J73C  n 

J731  n 

PASCAL  n 

PLI  + 7. l.A 

CSA  n 

J3 


constant  expression  evaluation 
CHOL 

IROfWAN  n 

J73C 

J73I 

PASCAL 

PLI 

CSA 

J3 


C-210 


Label  Data  Type 


1069  4 relational  operations 


CHOL 

n 

IROMIAN 

n 

J73C 

n 

.1731 

n 

PASCAL 

n 

PLI 

- 

CS4 

n 

-)3 

n 

1070  3 exception  conditions 

ClIOL 

IROIWAN  n 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 

1071  4 environment  not  tound 

CHOL  n * 

IKOIMAN  n 
J73C  n * 

J731  - 2. 6. 2. 2. 3 

PASCAL 

PLI  - 12.13 

CS4 

J3 

1072  4 lifetime  error  (assignment) 

CHOL  n * 

IROMIAN  n 
J73C  n * 

J731 

PASCAL 

PLI  - 12.2 

CS4 

J3 


C-211 


Procedure  Data  Type 


1073  2 


1074  3 


107b  4 


1076  4 


1077  3 


Procedure  Data  Type 


CHOL 

+ 

2.3 

IROniAN 

+ 

7A 

J73C 

+ 

2.3 

J731 

+ 

PASCAL 

+ 

9.1.2,  8.2 

PL  I 

+ 

CS4 

+ 

b 

J3 

+ 

2446,  2484 

kinds  of  procedures... 
CHOL  o [2.3] 
IKOIWAN  o [7A] 
J73C  o [2.3] 


ordinary  procedures 


CHOL 

+ 

IKOt^lAN 

+ 

7A 

.1  7 3C 

+ 

.1731 

+ 

2.2 

PASCAL 

+ 

10,  11 

PLl 

+ 

12.21, 

CS4 

+ 

b 

.13 

+ 

2484-5 

special  "fast"  internal  procedures 
CHOI. 

IROrtiAN  - IE,  7A 

.I73C 

J73I 

PASCAL 

PLl 

CS4 

J3  + 2483 

positional  parameters 
CHOI.  + 

1R()1*1.VN  o 7A 

.)73C  + 

J73I  + 

PASCAL  + 

PL  I + 

CS4  + 

J3  + 


C-212 


Procedure  Data  Type 


* 


1078  A fixed  number  of  actual  and  formal  parameters 

CHOI.  + 

IKOlWAN  o [7Al 

J7  3C  + 

J7il  +2.2,  3. 10.  4. 10 

I’ASCAl.  + 10,  9.1.2 

PLl  + 6.10,  12.21,  5.4.17,  12.4 

CS4  + 5.  1.  1.  1 

J3  + 2446,  2484 

1079  4 optional  parameters 

CHOL 

IRONMAN  o 7A,  12D 
J73(; 

J73I 

PASCAL  - 10,  2 
PL’ 

CS4 

J3 

1080  5 omitted  arguments  only  on  end 

CHOL  n * 

IROMIAN  o 17A,  12U] 

J73C  n 

.1731  n 

PASCAL  n 

PLI  n 

CS4  n 

J3  n 

1081  5 omitted  arguments  at  any  position 

CHOL  n * 

IROW1AN  o t7A,  121)] 

J73C  n 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J3  n 

1082  6 markers  may  be  used 

CHOL  n * 

IROlWAN  o [7A,  12D] 

J73C  n 

J73I  n 

PASCAL  n 

PLl  n 

CS4  n 

J3  n 


C-213 


Procedure  Data  Type 


1083  5 actual  arguments  not  type  checked 

CHOL  n * 

IROIMAN  - 7G 

J73C  n 

J73I  n 

PASCAl,  n 

PLl  n 

CSA  n 

.13  n 

1084  5 opt ional/mandatory  argument  distinguished 

CHOL  n * 

IROIWAN  o [7A,  12D] 

J73C  n 

J73I  n 

PASCAL  n 

PL  I n 

CS4  n 

J3  n 

1085  6 default  value  specifiable 

CHOL  n * 

IROIWAN  o (7A,  12D] 

J 73C  n 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J 3 n 


1086  4 Indefinite  number  of  parameters 

CHOL 

IKOrWAN  o 17A] 

J73C 

J73I 

PASCAL  - 10,  2 

PLl 

CS4 

J3 

1087  5 all  procedures  have  this  capability  implicitly 

CHOL  n * 

IROfNAN  o [7A] 

J 73C  n 
.1731  n 
PASCAL  n 
PLl  n 

CS4  n 

J3  n 


C-214 


Procedure  Data  Typo 


1088  5 


1089  5 


1090  5 


;f 1 n i t eness 

CHOL 

n 

IROmAN 

o 

J7iC 

n 

J731 

n 

PASCAL 

n 

PLl 

n 

CSA 

n 

J3 

n 

! of  the 

se 

CHOL 

n 

IROl^AN 

o 

J73C 

n 

J731 

n 

PASCAI, 

11 

PLl 

n 

CSA 

n 

J3 

n 

! of  the 

se 

CHOL 

n 

IROlWAN 

o 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

n 

CSA 

n 

J3 

n 

is  declared 

* 


[7A) 


* 

[7A] 


comp lie- time 


1091  3 keyword  parameters 
CHOL  o 

IROIMAN  o 7 A 
J73C 
J7J1 
'PASCAL 
PLl 

CS4  + 5.  1.  1.  1 

J3 


1092  A required 
CHOL 

IROWAN  o [7A) 

J73C  n 

J73I  n 

PASCAL  n 

PL  I n 

CSA 

J3  n 


C-215 


Procedure  Data  Type 


1093  4 optional 

CHOI,  o 

IROIWAN  o [7a1 

J 7 3C  n 

.1731  n 

PA.SCA1.  n 

PL  I n 

CS4  + 5. 1.1.1 

J 3 n 

1094  5 default  value  specifiable 

CHOL  o 

IROIHAN  o [7A) 

.I73C  n 

1731  n 

PASCAL  n 

PL  I n 

CS4  + 5.  1.  1.  1 

.13  n 

1095  3 formal  parameter  access  restrictions  specifiable 

CHOL  + 

IROfWAN  + 7F 

J73C  + 

J731  + 2.2,  2.2.3 

PASCAL  + 10,  9.1.2 

PLl 

CS4  + 5.  1.  1.  1 

.13  + 

1096  4 for  valueless  procedures... 

CHOL  o 

1ROM1AN  o [7F] 

J73C  o 

1097  5 read-only 

CHOL  + 

IROMiAN  + 7F 

J73C  + 

J73I  + 2.2.1 

PASCAL  +9.1.2,  10 
PLl 

CS4  + 5. 1.1.1  (I  parameters) 

J3  + 2446,  2484 


C-216 


Procedure  Data  Type 


1098  5 


1099  5 


1100  4 


1101  5 


1102  5 


wr i te-only 


CHOL 

+ 

IKOlWAN 

+ 

7K 

J73C 

+ 

J73I 

+■ 

2.2.1 

PASCAL 

- 

PLl 

- 

CS4 

+ 

5.  1.1.1  (0  parameters) 

J3 

+ 

2446,  2484 

read/wr i te 

CHOL 

+ 

IROfilAN 

+ 

7F 

J73C 

+ 

J73I 

+ 

2.2.1 

PASCAL 

+ 

9.1.2,  10 

PLl 

+ 

6.  10 

CS4 

+ 

3. 1.1.1  (10  parameters 

J3 

- 

2489. 10 

:or  functions 

• • • 

CHOL 

o 

IR0^^1AN 

o 

(7F] 

J73C 

o 

read-only 

CHOL 

+ 

IROIWAN 

7L 

J73C 

+ 

J73I 

+ 

2.2.2  (simple  items) 

PASCAL 

+ 

11,  10,  9.1.2 

PLl 

- 

CS4 

+ 

5. 1.1.1  (1  parameters) 

J3 

+ 

2485  (simple  items) 

write-only 

CHOL 

+ 

(compiler  detects  use  i 

IROlWAN 

expression) 

7E 

J73C 

+ 

(compiler  detects  use  i 

J73I 

expression) 

PASCAL 

- 

PLl 

- 

CS4 

+ 

5.  1.1.1  (0  parameters) 

J3 

- 

2485 

output 


output 


parameters  in  same 


parameters  in  same 


C-217 


1 


Procedure  Data  Type 


1103  5 


1104  A 


1105  5 


1106  5 


read/wr i te 


CHOL 

+ 

(compiler  detects  use  of 

output 

parameters 

in  same 

expression) 

IROrWAN 

- 

7E 

J73C 

+ 

(compiler  detects  use  of 

output 

parameters 

in  same 

expression) 

J731 

+ 

2.2.2  (tables,  blocks) 

PASCAL 

+ 

11,  10,  9.1.2 

PLl 

+ 

6.  10 

CS4 

5.  1.1.1  (10  parameters) 

J3 

+ 

2485  (tables,  arrays) 

access  constraints  distinguished... 
CHOL  + 

IROrWAN  o (7F] 

J73C  + 

J73I  + 

PASCAL  + 

PLl 

CS4  + 

J3  + 

in  form  of  call 


CHOL 

0 

IROrWAN 

o 

[7F) 

J73C 

+ 

J73I 

+ 

3.10 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

+ 

2446.6 

dec larat 

ion 

of  formal  parameter 

CHOL 

+ 

IROfWAN 

o 

[7F] 

J73C 

+ 

J731 

+ 

2.2.1 

PASCAL 

+ 

10,  9.1.2 

PLl 

- 

CS4 

+ 

5.1.1,  5.  1. 1. 1 

.13 

+ 

2484.6 

C-218 


lA 


Procedure  Data  Type 


1107  3 ability  to  restrict  relations  among  writable  parameters 

CHOL  + 

IROltiAN  + 7K,  71 

J73C  + (if  RESTRICTED) 

J73I 

PASCAl- 

PLI 

CS4 

J3 

1108  4 duplicate  actual  parameters  forbidden 

CHOL  + 

IROMIAN  + 7E,  71 

J7JC  + (If  RESTRICTEO) 

J73I 

PASCAL 

PLI 

CS4 

J3 

1109  4 address  overlap  forbidden  among  parameters 

CHOL  - (but  reported  if  compiler  can  detect) 
IROfWAN  4 7E,  71 

J73C  - (but  reported  if  compiler  can  detect) 

J731 

PASCAL 

PLI 

CS4 

J3 

1110  4 address  overlap  forbidden  among  parameters  and  global  data 

CHOL  - (but  reported  if  compiler  can  detect) 
IROfWAN  4 7E,  71 

J73C  - (but  reported  if  compiler  can  detect) 

J731 

PASCAL 

PLI 

CS4 

J3 

1111  3 ability  to  specify  relations  among  parameters 

CHOL 

IROfWAN  ? 7H,  12D 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 


C-219 


Procedure  Data  Type 


1112  3 


1113  4 


IIU  4 


1115  4 


1116  3 


call  always  checked  against... 


CHOL 

o 

12.3] 

IROWAN 

o 

17AJ 

J73C 

o 

[2.3] 

compool  declaration 

CHOL 

+ 

IROtWAN 

12B,  7G 

J73C 

+ 

J731 

+ 

3.10,  4.10,  2.6.3 

PASCAL 

n 

PLl 

n 

CS4 

+ 

7,3.1,  5.2 

J3 

+ 

2460,  2446.7 

external  declaration 

CHOL 

- 

1R0^WAN 

- 

12B,  7C 

J73C 

+ 

J73I 

+ 

3.10,  4.10,  2.6.2 

PASCAL 

+ 

9.1.2,  8.2,  13,  013. A. 2 

PL  I 

+ 

5.4.19,  12.4,  6.7,  6.10 

CS4 

n 

J3 

n 

(Internals  p 

rocedure  definition 

CHOL 

IRONHA-N 

7C 

J73C 

+ 

J73I 

+ 

3.10,  4.10,  2.2 

PASCAL 

+ 

9.  1.2,  8.2,  10,  11 

PL  I 

+ 

12.4,  6.7,  6.10,  12.21 

CS4 

+ 

5 

J3 

+ 

2446.7,  2484 

ompool  or  external  declaration  checked 

CHOL 

+ 

IROlflAN 

+ 

7G 

J73C 

+ 

(If  RESTRICTED) 

J731 

- 

2. 6. 2. 2. 4 

PASCAL 

- 

PLl 

- 

CS4 

+ 

7.3.1 

.13 

! 

2460 

against 


procedure  definition 


C-220 


Procedure  Data  Type 


1117  3 


1118  U 


1119  5 


1120  4 


1121  5 


parameter  transmission  methods 


CHOL 

o [2.3] 

IROMiAN 

. 7F 

J73C 

o [2.3] 

J731 

2.2.3 

PASCAL 

2,  9.1 

.2,  10,  11 

PLI 

6.  10 

CS4 

5.1.1. 

1 

J3 

2446, 

2484 

call  by  value 

(constant) 

CHOL 

o 

IROMiAN 

o [7F] 

J73C 

o 

J731 

- 

PASCAl. 

- 

PLI 

- 

CS4 

+ 5.1.1. 

1 (COPYI  parameters) 

J3 

- 

for  aggregates 

CHOL 

- 

IROJWAN 

O [7FJ 

J73C 

- 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

+ 5.1,1. 

1 

J3 

n 

call  by  value 

(variable) 

CHOL 

- 

IROlWAH 

o [7F) 

J73C 

+ 

J731 

+ 2.2.3. 

1 

PASCAL 

+ 9.1.2, 

10 

PLI 

+ 6. 10.  1 

, 6.10.2 

CS4 

- 

J3 

+ 2446.8 

simulated  by 

pointer 

parameter  and  local  generator  argument 

CHOL 

n * 

IROtWAN 

o [7F] 

J73C 

- 

.1731 

- 

PASCAL 

- 

PLI 

- 

CS4 

n 

J3 

- 

C-221 


( 


Procedure  Data  Type 


1122  3 simulated  by  call  by  reference  with  a dummy  argument 

CHOL  n * 

IROIMAN  o (7K] 

J73C 

J73I 

PASCAL 

PLI  + 6.10. 1 

CSA  n 

J3 

1123  5 for  aggregates 

CHOL  n * 

IROIWAN  o [7K] 

J73C 

J73I  - 2.2. 3.2 

PASCAL  +9.1.2,  10 
PLI  + 6. 10. 1 , 6. 10.2 

CSA  n 

J3  - 2AA6.7 

112A  A call  by  reference 
CHOL  o 
IROmAN  o [7K] 

J73C  + 

J73I  + 2.2. 3.2 
PASCAL  +9.1.2,  10 
PLI  + 6. 10. 1 

CSA  + 5. 1.1.1  (REFIO  parameters) 

J3  + 2AA6. 7 

1125  5 simulated  by  pointer  parameter  and  argument 

CHOL 

lROt*1AN  o [7F] 

J73C 

J731 

PASCAL 

PLI 

CSA 

J3 

1126  5 for  aggregates 


CHOL 

+ 

IROIWAN 

0 

17FJ 

J73C 

+ 

J73I 

+ 

2. 2. 3. 2 

PASCAL 

+ 

9.1.2, 

PLI 

+ 

6.10.1 

CSA 

+ 

5. 1.1.1 

J3 

+ 

2AA6. 7 

C-222 


Procedure  Data  Type 


1127  4 call  by  value/reference  implementation  defined  (read-only  params) 

CHOL  + 

IROIWAN  o [7F] 

J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 5.  1.1.  I (REFl  parameters) 

J3 

1128  4 call  by  name 

CHOL 

IROIMAN  - 7F,  51) 

J73C 

J73I 

PASCAL  - 

PLI 

CS4  + 5.1.1.  1 (NAMEI,  NAMEIO  parameters) 

J3 

1129  5 simulated  by  procedure  parameter  and  argument 

CHOL  n * 

IROMIAN  n * 7F,  5D 

J73C  n 

J731  n 

PASCAL  n 

PLl  n 

CS4 

J3  n 

1130  5 call  by  simple  name  and  name  not  distinguished 

CHOL  n * 

IROIWAN  n * 7F,  5D 

J73C  n 

J73I  n 

PASCAL  n 

PLl  n 

CS4  + 5. 1.1.1 

J3  n 

1131  4 call  by  result 

CHOL 

IRONHAN  - 7F 

J73C  + (unless  RESTRICTED) 

J73I  + 2.2. 3.1 

PASCAL 

PLl 

CS4  + 5. 1.1.1  (COPYO  parameters) 

J3  + 2446.8 


C-22  3 


Procedure  Data  Type 


1132  3 for  aggregates 

CHOL  n * 

IROI^AN  n 
.J73C 

J73I  - 2. 2. 3. 2 
PASCAL  n 
PL  I n 

CSA  + 5.  1.  1.  1 

J3  - 2446,7 

1133  4 call  by  value/result 

CHOL  o 
IKOlWAN  + 7F 

J73C  + (unless  RESTRICTKD) 

J731  + 2.2.3. 1 

PASCAL 

PLl 

CS4  + 5.  1.1.1  (COPYIO  parameters) 

J3 

1134  4 call  by  value,  reference,  and  value/result 

CHOL  o 
1ROM3AN  + 7F 

J73C  + (unless  RESTRICTED) 

J731  + 2.2.3 

PASCAL 

PLI 

CS4  + 5.  1.1.1  (COPYI,  REFIO,  COPYIO) 

J3 

1133  4 linkage  conventions  are  programmer-specifiable 
CHOL  + 

IROM3AN  o [7F] 

J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 

1136  3 can  specify  storage  class  of  formal  parameter  (static,  auto,  based) 


CHOL 

- 

IROt^lAN 

o 

17A] 

J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

2.2.3. 1 

PASCAL 

- 

PLI 

- 

6.10.4 

CS4 

- 

J3 

- 

C-224 


Procedure  Data  Type 


1137  3 


1138  4 


1139  5 


1140  5 


1141  4 


reentrancy 

CHOL  + 

IROIWAN  o 7A,  9A 

J73C  + 

J73I  + 1.4 

PASCAL 

PL  I ? 

CS4  + 2.3.3,  11.3,  11.4 

J3 


CHOL 

IROIMAN 

J73C 


o 

. 7A,  9A 
o 


reentrant 

CHOL  o 

IROIWAN  ? 

J73C 
J731 
PASCAL 
PLl  ? 

CS4  + 2.3.3,  11.3,  11.4 

J3 


non-reentrant 
CHOL  o 

IROmAN  ? 

J73C  + 

J731  + 1.4.2 

PASCAL  + 

PLl  ? 

CS4 

J3  + 


reentrant/non-reentrant  attribute  specifiable 


CHOL 

+ 

IROIWAN 

o [7A,  9A] 

J73C 

+ 

J731 

+ 1.4,  2.2 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

- 

C-22  5 


J 


Procedure  Data  Type 


1142  4 reent rant /non-reentrant  attribute  required 

CHOL  + 

IKtWAN  o 17A,  9A] 

.17  3(; 

J7JI 

PASCAL  n 

PLI  n 

CS4  n 

.13  n 

1143  4 writable  local  static  variables  permitted  in  reentrant  code 

CHOL 

IKOMIAN  - 3-5C 

J73C  + (unless  RESTKICTED) 

J731  +1.4 

PASCAL  n 

PLI  ? 

CS4  ? 

.13  n 

1144  3 recursion 

CHOL  + 

IROIMAN  + 7B 

J73C  + 

J73I  +1.4 
PASCAL  + 10,  11 

PLI  + 12.21 

C:S4  - 5.1 

J3 

1143  4 default  is... 

CHOL  o 

IROlWAN  o [7B] 

J7  3C  o 

1146  5 recursive 
CHOL 

IROIMAN  o 17B] 

J73C 

J731 

PASCAL  + 10,  11 

PLI  + 12.21 

CS4 
J3 


C-226 


Procedure  Data  Type 


1147  5 


1148  4 


1149  4 


1150  4 


1151  3 


non-recursive 


CHOL 

+ 

IROIWAN 

o [7B] 

J73C 

+ 

J73I 

+ 1.4.2 

PASCAL 

- 

PLl 

- 

CS4 

+ 5.1 

J3 

+ 2484.9,  2485.5,  2483 

recur sive/non- 

-recursive  attribute  specifiable 

CHOL 

+ 

IROMiAN 

+ 7B 

J73C 

+ 

J731 

+ 1.4,  2.2 

PASCAL 

- 

PL  I 

+ 12.21 

CS4 

- 

J3 

- 

recur sive/non- 

-recursive  attribute  required 

CHOL 

- 

IROlWAN 

o 17B] 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLI 

- 

CS4 

n 

J3 

n 

restrict  rec. 

procs.  to  allow  efficient  implementation  (no  display) 

CHOL 

+ 

IROIWAN 

+ 7B 

J73C 

+ 

J73I 

- 1.4,  2.2,  2. 6. 2. 2 

PASCAL 

- 10,  11 

PLl 

- 12.21,  3.3.2 

CS4 

n (no  recursive  procedures) 

J3 

n 2484.9,  2485.5  (no  recursive  procedures) 

ilternate  entry  points 

CHOL 

- 

IROIWAN 

- lA,  7A 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

+ 12.11 

CS4 

- 

J3 

- 

C-22  7 


Procedure  Data  Type 


1152  4 same  parameters  and  returned  value  type  required 

i;hol  n * 

IKUWAN  n 
J73C  n 
J731  n 
PASCAL  n 
PLI 

CS4  n 

J3  n 

1153  4 different  parameters  and  returned  values  permitted 

CHOI.  n * 

IROIMAN  n 
J73C  n 
J73I  n 
PASCAL  n 

PLI  + 12.11,  12.21 

CS4  n 

J3  n 

1154  3 mode  of  call... 

CHOI.  o [2.3] 

IKOM-IAN  o [7AI 
J73C  o [2.3] 

1155  4 closed 

CHOL  + 

IRO^WAN  + 7A 
J73C  + 

J73I  +2.2,3. 10,  4.10 

PASCAL  +9.1.2,  8.2,  10,  11,  2 

PLI  + 3,6.2 

CS4  + 5.1,2 

.13  + 2484,  2483.2 

11564  ini ine 

CHOL  + 

IROMiAN  + IIF,  12U,  7A 
.I73C  + 

J731 

PASCAL 

PLI 

CS4  + 5.1.2 

J3 


C-228 


Procedure  Data  Type 


1157  5 


1158  5 


1159  5 


1160  3 


1161  3 


with  comp  lie- time  constant  evaluation 


CHOL 

+ 

IROlWAN 

+ 

12D, 

J73C 

+ 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

+ 

5.1.2 

J3 

n 

formal  parameter  attributes  completely  specified 


CHOL 

+ 

(optionally) 

IROIMAN 

+ 

12D,  IIF 

J73C 

■t- 

(opt lonally) 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

+ 

5.1.2  (OPEN) 

J3 

n 

formal  parameter  attributes  completed  by  actual  parameter  attributes 


CHOL 

+ 

IROI^IAN 

+ 

12D,  IIF 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

+ 

5.1.2  (MOPEN) 

J3 

n 

definable  special  entry  and  exit  sequences 
CHOL  + 

IR01I1AN  o IIF 
J73C  + 

J731 

PASCAL 

PLI 

CS4 

J3 


reducible  functions  specif iable. • • 
CHOL  o 12.3] 

IROlWAN  o [7A] 

J73C  o 12.3] 


C-229 


Procedure  Data  Type 


1162  4 


1163  4 


1164  3 


1165  4 


1166  4 


by  declaration 


CHOL 

o 

IROIWAN 

7 

ID,  IF 

J73C 

+ 

J731 

+ 

6,5 

PASCAL 

- 

PLl 

+ 

5.4.46 

CS4 

+ 

5,1,2 

J3 

- 

by  analysis  of  function's  use  of  global  and  local  data 
CHOI. 

IKOlWAN  ? 71,  7K,  IIF 

J73C 

J731 

PASCAL  ? 

PI.l 

CS4 

J3  ? 2431.2 


implementat  ton 
CHOL 
IRUIM  AN 
J73C 


of  a procedure  value  Includes... 
o [2.3] 
o [7A] 
o [2.3] 


instruction  pointer 


CHOL 

+ 

IRONMAN 

+ 

7A 

J73C 

+ 

J731 

+ 

4.10.6,  3.10,  4.10,  2.2, 

PASCAL 

+ 

2,  9.1.2,  8.2,  10,  11 

PL  I 

+ 

4.1.11 

CS4 

+ 

5,2,  5.1 

J3 

+ 

2446,  2484,  2483 

'onment 

pointer (s) 

CHOL 

- 

(need  for  env-pointer  is 

IROIMAN 

- 

5D,  7B 

J73C 

- 

(need  for  env-pointer  is 

J731 

- 

PASCAL 

+ 

PLI 

+ 

CS4 

7 

J3 

- 

2.2. 3. 4,  2.6.1, 


forbidden) 

forbidden) 


2.6.2 


C-2  30 


Procedure  Data  Type 


1167  5 


1168  5 


1169  3 


1170  A 


1171  A 


block  level 


(activation  record) 
7B1 


CHOL 

n 

* 

IROMIAN 

n 

* [5D, 

J73C 

n 

* 

J73I 

- 

PASCAL 

+ 

2,  9.1 

PLl 

+ 

A.  1.  11 

CSA 

7 

J3 

- 

,2,  8.2,  10,  11 


expression  level  (work  stack) 

CHOL  n * 

IROMIAN  n * (5D,  7B] 

J73C  n * 

J73I 

PASCAL 

PLl 

CSA 

.13 


function  returns  value... 
CHOL  o [2.3] 
IROlflAN  . 7A 
J73C  o [2.3] 


by 


isignment 

to  function  name 

CHOL 

- 

IROlWAN 

o 

[7A] 

J73C 

+ 

J73I 

+ 

2. 2. 2. 2 

PASCAL 

+ 

9.  1.  1,  11 

PLl 

- 

CSA 

- 

J3 

+ 

2A85.3 

by  RETURN  statement 


CHOL 

+ 

IROlWAN 

o 

(7A] 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLl 

+ 

3.6.2, 

CSA 

+ 

A. 9 

J3 

- 

C-2  31 


Procedure  Data  Type 


1172  4 


1173  3 


1174  A 


1175  5 


1176  5 


1177  4 


as  value  of  last  statement/expression  executed 
CHOL 

IROIMAN  o 17A] 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

control  returns  to  Invoker... 

CHOL  o [2.3] 

IRO^MAN  . 7A 
.I73C  o [2.3] 

for  valueless  procedures... 

CHOL  o [2.3] 

IROI^IAN  . 7A 
J73C  o [2.3] 

explicitly  by  RKTURN  statement 


CHOL 

o 

IROrWAM 

o 

[7A] 

J73C 

+ 

J73I 

+ 

3.6 

PASCAL 

- 

PLI 

+ 

3.6.2,  12.24 

CS4 

+ 

4.9 

J3 

+ 

2484.11,  2445.3 

implicitly  after  executing  last  statement 


CHOL 

+ 

IROIW  AN 

0 

[7A] 

J73C 

+ 

J731 

+ 

2.2 

PASCAL 

+ 

2,  9.1. 

PLI 

+ 

3.6.2, 

CS4 

+ 

5.2 

J3 

+ 

2484. 11 

for  functions 

• ■ • 

CHOL 

o 

[2.3] 

IROlWAN 

7A 

J73C 

o 

[2.3] 

C-2  32 


Procedure  Data  Type 


1178  5 explicitly  by  RETUKN  statement 

CHOL  + (But  could  be  required  to  be  last  statement) 
IROtWAN  o [7A] 

J73C  + (but  could  be  required  to  be  last  statement) 

J73I  + 3.6 

PASCAL 

PLl  + 3.6.2,  12. 2A 

CSA  + 4.9 

J3  + 2445.3 

1179  5 implicitly  after  executing  last  statement 

CHOL 

IROMiAN  o [7A] 

J73C  + 

J731  + 2.2 

PASCAL  + 2,  8.2,  11,  9.1.2,  10 
PLI  - 3.6.2,  12.10 

CS4  - 5.2 

J3  + 2485 

1180  3 constants 

CHOL  + 

IROMiAN  o (7Al 

J73C  + 

J73I  + 

PASCAL  + 

PLI  + 

CS4  + 

J3  + 

1181  4 literals 

CHOL  + 

IROl^lAN  o [7A] 

J73C  + 

J731  + 2.2 

PASCAL  +10,  11 
PLI  + 2.2,  12.21 

CS4  + 5.1 

J3  + 2484-5,  2483 

1182  5 formal  parameter  types  and  attributes... 

CHOL  + 

1ROW1AN  + 7G 

J73C  + 


r 


1183  6 


1184  6 


1185  6 


1186  5 


1187  6 


Procedure  Data  Type 


specified  in  formal  parameter  list 


CHOL 

o 

IROfWAN 

o 

17G) 

J73C 

- 

J73I 

- 

PASCAL 

+ 

10,  1 

PLl 

- 

CS4 

+ 

5.1.1 

J3 

- 

specified  in  separate  declarations 


CHOL 

o 

IROIWAN 

o 

[7G] 

J73C 

+ 

J731 

+ 

2.2. 1.1,  2.2,2. 1 

PASCAL 

- 

PLl 

+ 

2.2.  12.21 

CS4 

- 

J3 

+ 

2484.6,  2485.1 

syntax  essentially  same  as  for  variable  or  constant  declarations 


GHOL 

o 

IROfWAN 

o 

[7G] 

J73C 

+ 

J73I 

+ 

2.2.3 

PASCAL 

+ 

10,  7 

PLl 

+ 

5 

CS4 

+ 

5.1.1, 

J3 

+ 

2 484. 1 

procedure  body  delimited  by... 
CHOL  o 

IROniAN  o [7A] 

J73C  o 


compound  statement 


CHOL 

o 

IRONMAN 

0 

2D 

J73C 

+ 

J731 

+ 

2.2.  1. 1 

PASCAL 

+ 

10 

PLl 

- 

CS4 

- 

J3 

+ 

2484. 7, 

2.2.2.  1 


2483. 1 


C-2  34 


Procedure  Data  Type 


1188  6 


1189  7 


1190  8 


1191  8 


1192  7 


required  delimiter 


CHOL 

o 

IROrWAN 

o 2D 

J7  3C 

- 

J73I 

- 

PASCAL 

- 

PL  I 

+2.2,  12.10 

CS4 

+ 5.1 

J3 

- 

keyed  to 

procedure  name 

CHOL 

+ 

IROlWAN 

0 12D] 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 12.  10 

CS4 

+ 5.1 

J3 

n 

name  opt 

ional 

CHOL 

- 

IROJ^IAM 

o [2D] 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 12.  10 

CS4 

+ 5.1 

J3 

n 

name  required 

CHOL 

+ 

IROlWAN 

o [2D] 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

- 

CS4 

- 

J3 

n 

multiple 

closure  permiti 

CHOL 

- 

IROIWAN 

- 2D 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

+ 2.4 

CS4 

- 5.1 

J3 

n 

C-235 


Procedure  Data  Type 


1193  A mnemonic  names  can  be  specified 


CHOL 

+ 

IkOfMAN 

+ 

2K 

.J73C 

+ 

J731 

+ 

2.2. 1.2,  2. 2. 2. 2 

PASCAL 

+ 

10,  11 

PLI 

+ 

12.21,  5.2. 3.2. 3 

CS4 

+ 

5.1 

.13 

-i 

2484.6,  2483.1 

1194  5 run-time  values  permitted 

CHOI.  + 

IROrWAN  - 51) 

J7  3C  + 

.17  31 
PASCAL 
PI.  I 
CS4 
J3 

1195  3 procedure  variables 


CHOL 

+ 

IROfWAN 

- 

51) 

J73C 

+ 

.1731 

- 

4.11. 

2.1.3,  2.1.4 

PASCAL 

- 

7 

PLI 

i- 

4.1.3 

, 5.4.54,  6,  5.5 

CS4 

- 

2.3 

.13 

- 

2422  , 

2463-4 

1196  4 read-only  access  specifiable  (in  a subscope) 
CHUL  + 

IRONflAN  n 
J7JC  I- 

J73I  n 
PASCAL  n 
PLl 

CS4  n 

J 3 n 

1 197  4 NUL1>  value  specifiable 
CHOL 

I KOMI  AN  n 


J 7 3C 

J731  n 

PASCAL  n 

PLI 

CS4  n 

.13  n 


C-236 


Procedure  Data  Type 


1198  A 


1199  5 


1200  3 


1201  4 


1202  4 


undefined  value  exists 
CHOL 

IROtflAN  n 

J73C 

J731  n 

PASCAL  n 

PLI 

CS4  n 

J 3 n 


is  specifiable 
CHOL  n 
IROIWAN  n 
J73C  n 
J731  n 
PASCAL  n 
PLI  n 

CS4  n 

J3  n 


procedures  can 
CHOL 
IROfWAN 
J73C 
J731 
PASCAL 
PLI 
CS4 
J3 


be  passed  as  parameters 
+ 

- 5D 
+ 

+ 2.2,  2.2. 3.4 
+ 10,  9.1.2,  11,  8.2 
+ 6.10 
+ 5. 1.1.2 

- 2446,  2484  (except  close 


routines) 


exact  match  required 
CHOL  + 

IROfWAN  n 

J73C  + (if  RESTRICTED) 

J731 

PASCAL  ? 

PLI  - 6.  10.  1 , 6. 10.2 

CS4  + 5. 1.1.2 

J3  n 

safe  match  permitted 
CHOL 

IROlWAN  n 

J73C  + (unless  RESTRICTED) 

J731  + 2.2. 3.4,  1.7  (as  in  assignment) 

PASCAL  ? 

PLI  - 6. 10.1,  6. 10.2 

CS4 

J3  n 


C-2  37 


Procedure  Data  Type 


1203  4 


1204  3 


1203  3 


1206  5 


1207  4 


specification  of  parameter  attributes  of  formal  procedure  parameters 
CHOL  + 

IROlWAN  n 
J73C  + 

J73I  + 

PASCAL 
PI,  I + 

CS4  + 

J3  n 


required 

CHOL  + 

IROfWAN  n 
J 7 3C  + 

J73I  + 2.2. 3.4 

PASCAL 

PLl 

CS4  + 3. 1.1.2 

J3  n 


opt  Iona  I 
CHOL 
IROMIAN 
J73C 
J7il 
PASCAL 
PLl 
CS4 
J3 


n 


+ 6.10.  1 

n 


prohibited 

CHOL 

IKOfWAN  n 

.J73C 

J731 

PASCAL  + 10 

PLl 

CS4 

.13  n 

specification  of  result  attributes  of  formal  procedure  parameters 


CHOL 

+ 

IROMIAN 

[1 

.J73C 

J73I 

+ 

PASCAL 

+ 

PLl 

CS4 

+ 

.13 

n 

C-2  38 


Procedure  Data  Type 


1208  5 


1209  5 


1210  it 


1211  3 


1212  4 


lired 

CHOL 

+ 

IROlWAN 

n 

J73C 

+ 

J73I 

+ 

2.2. 3.4 

PASCAL 

+ 

10 

PLI 

- 

CS4 

+ 

5.  1.  1.2 

J3 

n 

.ona  1 

CHOL 

- 

IROlWAN 

n 

J73C 

- 

J731 

- 

PASCAL 

- 

PLI 

+ 

6. 10.  1 

CS4 

- 

J3 

n 

implicit  conversion  to  procedure 
CHOL 

IROW.AW  n 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3  n 

functions  can  return  procedure  values... 


CHOL 

+ 

IR01*1AN 

- 

5D 

J73C 

+ 

J73I 

- 

2.2.2 

PASCAL 

- 

11 

PLI 

+ 

5.4.4 

CS4 

- 

5.  1 

J3 

- 

2485 

choose  from  among  existing  procedure  bodies 
CHUL  + 

IKOIMAN  n 

J73C  + 

J731  n 

PASCAL  n 

PLI  + 4.1.11 

CS4  n 

J3  n 


C-2  39 


Procedure  Data  Type 


1213  A 


1214  4 


1215  4 


1216  3 


bind  certain  formal  parameters 
CHOL 

IKOrflAN  + 12D 

J73C 

.1731  n 

PASCAL  n 

PL  I 

CSA  n 

.13  n 


return  functions  of  functions 
CMOL 

IKOM1AN  n 

.I73C 

J731  n 

PASCAL  n 

PLl  - 4.1.11 

CSA  n 

.13  n 


scope  (lexical  or  lifetime)  restriction  on  returnable  values 
CHOL  + 

1KON1-1AN  n 

.)73C  + 

.1731  n 

PASCAL  n 

PLl  - 4.1.11 

CSA  n 

J 3 n 


lef thand-s ide  functions... 
CHOL  + 

IKOfWAN  o (7AJ 

.I73C 

J731 

PASCAL  - 9.1.1 

PLl 

CSA  - 5.1,  4.2 

.13 


C~240 


Procedure  Data  Type 


1217  U return  lef thand-s ide  values 

CHOL 

IROM1AN  - 7A,  3-31  (pointers  restricted  to  dynamically  allocated 
data) 

J73C  n * 

J7JI 

PASCAL 

PLl 

CSA 

J3 

1218  A called  with  optional  argument  (as  in  AED) 

CHOL 

IROIWAN  - 7A 
J73C  n * 

J73I 

PASCAL 

PLl 

CSA 

J3 

1219  A defined  as  assignment  operation  associated  with  data  object 

CHOL  + 

IROMiAN  + 7A,  3-5B  (assignment  operation  is  a procedure,  not  a 

function) 

J73C  n * 

J73I 

PASCAL 

PLl 

CSA  + 6.1.3 

J3 

1220  3 invocation  operation 


CHOL 

+ 

IROhMAN 

. 

7A 

J73C 

+ 

J731 

+ 

• 

o 

o 

PASCAL 

+ 

9.1.2,  8.2 

PLl 

12. A,  6.7 

CSA 

+ 

5.2 

J3 

+ 

2AA6,  2A32 

C-2A1 


Procedure  Data  Type 


1221  4 no  arj^ument  list  required  for  pararaeterless  procedures 

CHOL  - (Is  necessary  if  proc's  are  allowed  to  return 
functions) 

IROIMAN  o [7A1 

J73C  + 

J731  + 3.10,  4.  10 

PASCAI.  + 9.1.2,  8.2 

PLl  + 12.4  (valueless  procedures) 

CS4  - 5.2 

J3  + 2446.6  (valueless  procedures) 

1222  4 null  list  required  for  parameter  less  procedures 

CHOL  + (Is  necessary  if  proc's  are  allowed  to  return 
f unctions) 

IROfWAN  o [7A] 

.J73C 

J731 

PASCAL 

PLl  +6.7  (functions) 

CS4  + 5.2 

J3  + 2432. 1-. 2 (functions) 

1223  4 arguments  evaluated  in  lef t-to-r ight  order 

CHOL 

IRONMAN  - 4C,  lOE,  7A 

J73C 

J73I 

PASCAL 

PLl 

CS4  + 5.2 

J3  + 2446.8 

1224  4 argument  evaluation  order  not  specified 

CHOL  + (To  be  consistent  with  other  evaluation  ordering 

decisions) 

IROIMAN  + 4C,  lOE,  7A 

J73C  + 

J73I  + 4.8.3 

PASCAL  + 9.1.2,  8.2 

PLl  + 12.4 

CS4 
J3 


C-242 
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1225  4 call  operator  for  valueless  procedures 
CHOL  o 

IROfWAN  o [7a] 

J73C 

J73I  - 3.10 

PASCAL  - 9.1.2 

PLI  + 12.4 

CS4  - 5.2 

J3  - 2446.6  (except  close  routines  invoked  by  goto,  2483.2) 


1226  4 


object  invoked  may  b 


CHOI. 

+ 

IRO^MA^ 

- 

5D 

J73C 

+ 

J73I 

- 

3.  10 

PASCAL 

- 

9.1. 

PLI 

+ 

6.7, 

CS4 

- 

5.2 

J3 

- 

2446 

yielded  by  a proc 


4.10 
, 8.2 
12.4 

6,  2432.1 


dure  valued  expression 


1227  3 


1228  4 


1229  3 


relational  operations 


CHOL 

+ 

I ROM!  AN 

n 

5D 

J73C 

+ 

J731 

- 

4.6,  5.2.2 

PASCAL 

- 

8.1.4 

PLI 

4- 

7.  3.4 

CS4 

- 

J3 

- 

2437,  2439 

iqual i ty/ inequal i ty 

CHOL 

+ 

1R0?«1AN 

n 

J73C 

+ 

J731 

- 

4.6,  5.2.2 

PASCAL 

- 

8.1.4 

PLI 

+ 

7. 3.4.2 

CS4 

- 

J3 

- 

islgnment 

CHOL 

+ 

IR0r^lAN 

n 

5D 

J73C 

+ 

J731 

- 

3.3 

PASCAL 

- 

9.1.1 

PLI 

+ 

12.2 

CS4 

- 

4.2 

J3 

- 

2442 

C-243 
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1230  A 


1231  A 


1232  A 


1233  A 


123A  3 


exact  match 

required 

CHOL 

+ 

IROItlAN 

n 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLl 

- 5.4.17 

CSA 

n 

J3 

n 

safe  match  permitted 

CHOL 

- 

IROlWAN 

n 

J73C 

- 

J73I 

n 

PASCAL 

n 

PLl 

- 5.4.17 

CSA 

n 

J3 

n 

constrained 

by  lifetime 

CHOL 

+ 

1ROW3AN 

n 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLl 

- 12.2 

CSA 

n 

J3 

n 

implicit  conversion  to  procedure 

CHOL 

- 

IROfWAN 

n 

J73C 

- 

J731 

n 

PASCAL 

n 

PLl 

- 

CSA 

n 

J3 

n 

ixpresslon  evaluation... 

CHOL 

O [2.3] 

IROMIAN 

. 3D 

J73C 

o [2.3] 

J731 

- 

PASCAL 

- 

CSA 

- 

J3 

- 

C-2AA 


Procedure  Data  Type 


1235  4 implicit  conversion  to  procedure 

CHOL 

IKOrWAN  n 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

1236  4 evaluation  order  of  operands... 

CHOL  o [2.3J 

IROIWAN  n 
J73C  o [2.3] 

J731 

PASCAL 

CS4 

J3 

1237  5 strictly  lef t-to-right 

CHOL 

IRONMAN  n 

J73C 

J73I  n 

PASCAL  n 

PLI 

CS4  n 

J 3 n 

1238  5 lef t-to-right  within  equal  precedence 

CHOL 

IROlWAN  n 

J73C 

J73I  n 

PASCAL  n 

PLI 

CS4  n 

J 3 n 

1239  5 order  not  specified 

CHOL  + 

IROlWAN  n 

J73C  + 

J73I  n 

PASCAL  n 

PLI  +7.1.4 

CS4  n 

J 3 n 


C-245 


Procedure  Data  Type 


1240  3 


1241  4 


1242  4 


1243  3 


1244  3 


constant  expression  evaluation 
CHOL  + 

IROlWAN  n 
J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 

Invocation 

CHOL 

IROlWAN  n 

J73C 

.1731 

PASCAL 

PLI 

CS4 

J3 

relational  operations 


CHOL 

+ 

IROlWAN 

n 

.J73C 

+ 

J731 

n 

PASCAL 

n 

PLI 

- 

CS4 

n 

J3 

n 

explicit  conversion  to  procedure 
CHOL 

IROlWAN  n 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 

exception  conditions 
CHOL 

IROH1AN  n 

-I  73C 

J731 

PASCAL 

PLI 

CS4 

J3 


C-246 


Procedure  Data  Type 


124S  4 environment 

not 

found 

CHOL 

n 

A 

IROlflAN 

n 

J73C 

n 

A 

J73I 

- 

2. 6. 2. 2 

PASCAL 

- 

PLI 

- 

4.1.11, 

CS4 

- 

J3 

- 

1246  4 lifetime  error  (assignment) 
CHOL  n * 

IROlWAN  n 
J73C  n * 

J73I 

PASCAL 

PLI  - 12.2 

CS4 

J3 


I 


Aggregate  Data  Types 


1247  1 Aggregate  Data  Types 
CHOL  + 

IROlWAN  o 

J73C  + 

J73I  + 

PASCAL  + 

PLI  + 

CS4  + 

J3  + 


C-248 


L 


Set  Data  Type 


1248  2 Set  Data  Type 

CHOL 

IROWIAN  + 3-4A 

J73C 

J731 

PASCAL  + 6.2.3 
PLI 

CS4  + B.SET 

J3 

1249  3 component  type  may  be... 

CHOL  n * 

IROIWAN  o [3-4A] 

J73C  n * 

1250  4 scalar  type  (except  real) 

CHOL  n * 

IROlWAN  o (3-4A] 

J73C  n * 

PASCAL  + 6.2.3 
CS4  + B.SET 

1251  5 Integer 

CHOL  n * 

IROlWAN  - 3-4A 
J73C  n * 

PASCAL  + 6.2.3 
CS4 

1252  5 single  character 

CHOL  n * 

IROlt’IAN  + 3-4A,  3-2D 
J73C  n * 

PASCAL  + 6.2.3 
CS4  n 

1253  5 boolean 

CHOL  n * 

IROlWAN  + 3-4A,  3-2C 
J73C  n * 

PASCAL  + 6.2.3 
CS4 

1254  5 status 

CHOL  n * 

IROMIAN  + 3-4A 
J73C  n * 

PASCAL  + 6.2.3 
CS4  + B.SET 


C-249 


Set  Data  Type 


1233  4 subrange  of  scalar  type 

CHOL  n * 

IROfMAN  o 3-4A 
J73C  n * 

PASCAI,  + 6.2.3 
CSA 

1236  3 set  membership  specified... 

CHOL  n * 

IROlWAN  . 3-4A 
J73C  n * 

1237  4 by  reference  to  status  type  name 

CHOL  n * 

IROltlAN  o [3-4A] 

J73C  n * 

PASCAL  + 6.2.3 
CS4 

1238  4 by  subrange 

CHOL  n * 

IROlWAN  o 13-4A] 

J73C  n * 

PASCAL  + 6.2.3 
CS4 

1239  4 by  enumeration 

CHOL  n * 

IROliiAN  o (3-4A] 

J73C  n * 

PASCAI-  + 6.2.3 
CS4  + B.SET 

1260  3 maximum  set  size... 

CHOL  n * 

IRorWAN  o [3-4A1 
J73C  n * 

1261  4 implementation  dependent  (word- 1 Imlted ) 

CHOL  n * 

1R01*1AN  - 13F 

J73C  n * 

PASCAL  + 6.2.3,  14.  3 
CS4  + B.SET 


C-250 


Set  Data  Type 


1262  5 environmental  enquiry 

CHOL  n * 

IROlWAN  n * tl3F] 

J73C  n * 

PASCAL 

CS4 

1263  4 languiige  defined  (not  word-limited) 

CHUL  n * 

IROIWAN  + 13F 
J73C  n * 

PASCAL 

CS4 

1264  3 constants 

CHOL  n * 

IROlflAU  o [3-4A] 

J73C  n * 

PASCAL  + 

CS4  + 

1265  4 the  empty  set 

CHOL  n * 

IROlWAN  - 3-4B 
J73C  n * 

PASCAL  + 8 
CS4 

1266  4 the  full  set 

CHOL  n * 

IROlWAN  - 3-4B 
J73C  n * 

PASCAL  + 

CS4 

1267  5 subrange  notation 

CHOL  n * 

IROM1AN  n 
J73C  n * 

PASCAL  + 8 
CS4 

1268  5 type-dependent  notation 

CHOL  n * 

IROfWAN  n 
J73C  n * 

PASCAL 

CS4 


C-251 


Set  Data  Type 


1269  4 union  of  specifically  named  members 

CHOL  n * 

IROIWAN  + 3-4B,  3-3C  (constructor  operation) 
J 7 3C  n * 

PASCAL  + 8 

CS4  + B.SET 

1270  4 mnemonic  names  can  be  specified 

CHOL  n * 

IROIWAN  + 5A 

J73C  n * 

PASCAL  - 5 

CS4  + 2.3 

1271  5 run-time  values  permitted 

CHOL  n * 

IROlWAN  + 5A 
J73C  n * 

PASCAL  n 5 
CS4  +2.3 

1272  3 variables 

CHOL  n * 

IROfWAN  + 5B 
J73C  n * 

PASCAL  + 7 
CS4  +2.3 

1273  4 read-only  access  specifiable  (in  a subscope) 

CHOL  n * 

IROlWAN  o 3-5B 
J73C  n * 

PASCAL 

CS4 

1274  4 NULL  value  specifiable 

CHOL  n * 

IROlWAN  o [SB] 

J73C  n * 

PASCAL 

CS4 

1275  4 undefined  value  exists 

CHOL  n * 

IROIMAN  o [5B] 

J73C  n * 

PASCAL 

CS4  + 2.3.2,  B.SET 


C-252 


Set  Data  Type 


1276  5 


12  77  3 


1278  4 


1279  4 


1280  3 


1281  3 


1282  4 


is  specifiable 

CHOL 

n * 

IROIWAN 

o [5B) 

J73C 

n * 

PASCAL 

n 

CS4 

- 

parameter  usage  permitted 

CHOL 

n * 

IROM3AN 

+ 7G 

J73C 

n * 

PASCAL 

+ 10,  9.1.2 

CS4 

+ 5.1.1 

exact  match 

required 

CHOI. 

n * 

IROIWAN 

o [70 

J73C 

n * 

PASCAL 

9 

CS4 

+ 5.  1.  1.  1 

safe  match  p 

ermi tted 

CHOL 

n * 

IROM3AN 

o [7G] 

J73C 

n * 

PASCAL 

9 

CS4 

- B.SET 

function  value 

CHOL 

n * 

IRONMAN 

+ 7D 

J73C 

n * 

PASCAL 

- 11 

CS4 

+ 5.1 

union  and  intersection  ope 

CHOL 

n * 

1ROM1AN 

+ 3-4B 

J73C 

n * 

PASCAL 

+ 6.2.3,  8. 

CS4 

+ B.SET 

parentheses 

requi red 

CHOL 

n * 

IR0H-1AN 

o [3-48] 

J73C 

n * 

PASCAL 

- 8 

CS4 

- B.SET 

C-253 


Set  Data  Type 


1283  3 


1284  3 


1285  3 


1286  4 


1287  3 


1288  3 


1289  4 


set  difference 

CHOL  n * 

IROIWAN  - 3-4B 

J73C  n * 

PASCAL  +6.2.3,  8.  1. 3 

CS4 

symmetric  difference  (xor) 


CHOL 

n 

* 

IROtWAN 

+ 

3-4  B 

J73C 

n 

* 

PASCAL 

- 

6.2.3 

CS4 

+ 

B.SET 

set  complement 

CHOL 

n 

* 

IROfWAN 

- 

3-4B 

J73C 

n 

* 

PASCAL 

- 

CS4 

+ 

B.SET 

parentheses  r 

equired 

CHOL 

n 

* 

IROhMAN 

n 

J73C 

n 

it 

PASCAL 

n 

CS4 

- 

B.SET 

union  of  expression  list  elements 
CHOL  n * 

IROMiAN  + 3-4B  (constructor  operation) 

J73C  n * 

PASCAL  + 8 

CS4  + B.SET 


relational  operations... 
CHOL  n * 

IROHiAN  o [3-4A] 

J73C  n * 

PASCAL  + 8. 1.4 

CS4  + B.SET 

equality/ inequality 


CHOL 

n 

IROlWAN 

+ 

3-4B 

J73C 

n 

* 

PASCAL 

+ 

8.1.4 

CS4 

+ 

B.SET 
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1290  4 subset  comparisons  (inclusion) 

CHOL  n * 

IROIWAN  - 3-4B 
J73C  n * 

PASCAL  + 8.1.4 
CS4  + B.SET 

1291  4 set  membership 

CHOL  n * 

IROlWAN  + 3-4B 
J73C  n * 

PASCAL  + 8.1.4 
CS4  + B.SET 

1292  3 assignment 

CHOL  n * 

IROlt^lAN  + 5F 
J73C  n * 

PASCAL  + 9.1.1 
CS4  + 4.2,  B.SET 

1293  4 implicit  conversion 

CHOL  n * 

IROIWAN  - 3B 
J73C  n * 

PASCAL  - 9. 1.  1 
CS4  - B.SET 

1294  5 from  integer 

CHOL  n * 

IROIWAN  n 
J73C  n * 

PASCAL 

CS4 

1295  5 from  bit 

CHOL  n * 

IROMiAN  n 
J73C  n * 

PASCAL  n 
CS4  n 

1296  3 expression  evaluation... 

CHOL  n * 

IRomAN  o 13-4A) 

J73C  n * 
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1297  4 implicit  conversion  of  operands 

CHOL  n * 

IRorWAN  - 3B 
J73C  n * 

PASCAL  - 8 
CS4  - B.SET 

1298  5 as  for  assignment 

CHOL  n * 

IROfWAN  + 3B  (i.e.,  no  conversion) 
J73C  n * 

PASCAL  + (i.e.,  none) 

CS4  + (i.e. , none) 

1299  4 evaluation  order  of  operands... 

CHOL  n * 

IRONMAN  o [3-4A] 

J73C  n * 

1300  5 strictly  lef t-to-right 

CHOL  n * 

IROHiAN  - 4C,  ID 
J73C  n * 

PASCAL 

CS4  + 3.0 

1301  5 lef t-to-right  within  equal  precedence 

CHOL  n * 

IROfWAN  - 4C,  ID 
J73C  n * 

PASCAL 

CS4 

1302  3 order  not  specified 

CHOL  n * 

IROMiAN  + 4C,  ID,  lOE 
J73C  n * 

PASCAL  + 8 

CS4 

1303  3 constant  expression  evaluation 

CHOL  n * 

IROltlAN  + 4E 

J73C  n * 

PASCAL 

CS4  - 7.  1 
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1304  4 union  and  intersection 

CHOL  n * 

IROHiAN  + 3-4B,  4E 
J73C  n * 

PASCAL 

CS4  - 7.  1 

1305  4 complement  and/or  difference 

CHOL  n * 

IRONMAN  - 3-4B,  4E 
J73C  n * 

PASCAL 

CS4  - 7.  1 

1306  4 equality  relation 

CHOL  n * 

IROMiAN  + 3-4B,  4E 
J73C  n * 

PASCAL 

CS4  - 7.1 

1307  4 inclusion  relation 

CHOL  n * 

IROMiAN  - 3-4 B,  4E 
J73C  n * 

PASCAL 

CS4 

1308  4 membership  relation 

CHOL  n * 
lR0r*1i\N  + 3-4B,  4E 
J73C  n * 

PASCAL 

CS4 

1309  4 evaluation  not  limited  by  host  machine  word  size 

CHOL  n * 

1ROH1AN  + 13F,  4E 
J73C  n * 

PASCAL  n 
CS4  ? 

1310  3 explicit  conversion 

CHOL  n * 

IROMiAN  o (3-4A] 

J73C  n * 

PASCAL 

CS4 


C-2  5 7 
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1311  4 from  Integer 

CHOL  n * 

IKOhMAN  ? 3-5D,  38,  3C , 48 
J73C  n * 

PASCAL 

CS4 

1312  4 from  bit 

CHOL  n * 

IROfMAN  n 
J73C  n * 

PASCAL  n 
CS4  n 

1313  3 exception  conditions 

CHOL  n * 

IROtWAN  o [3-4A] 

J73C  n * 

PASCAL 
CS4  + 

1314  4 conversion  error 

CHOL  n * 

IROIWAN  n 
J73C  n * 

PASCAL 

CS4  + 8. SET 
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1315  2 File  Data  Type 

tHOL  - (Will  be  done  by  extensions) 

IROIWAN  + 8B,  3-3A 

J73C  - (will  be  done  by  extensions) 

.1731 

PASCAL  + 

PLI  + 

CS4  + 

J3  + 

1316  3 association  with  particular  device 

CHUL  n * [(Will  be  done  by  extensions)) 

1ROM1AN  o [8B,  3-3A1 

J73C  n * [(will  be  done  by  extensions)] 

1317  3 access  restrictions 

CHOL  n * [(Will  be  done  by  extensions)] 

IROMiAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1318  A read-only 

CHOL  n * [(Will  be  done  by  extensions)] 

IROIWAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1319  A write-only 

CHOL  n * [(Will  be  done  by  extensions)] 

IROIMAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1320  4 update 

CHOL  n * [(Will  be  done  by  extensions)] 
IROMiAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1321  3 representation... 

CHOL  n * [(Will  be  done  by  extensions)] 

IROMIAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1322  4 lexeme  stream 

CHOL  n * [(Will  be  done  by  extensions)] 
IROIWAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1323  5 character-oriented 

CHOL  n * [(Will  be  done  by  extensions)] 

IROMIAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 
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1324 

5 

1 ine-or iented 

CHOL 

n 

* [(Will  be 

done 

by  extensions)] 

IROIWAN 

o 

[SB,  3-3A] 

J73C 

n 

* [(will  be 

done 

by 

extensions) ] 

132  5 

4 

binary  stream 

CHOI- 

n 

* [ (Will  be 

done 

by 

extensions ) ] 

IRO^MAN 

o 

[8B,  3-3A] 

J73C 

n 

* [(will  be 

done 

by 

extensions) ] 

1326 

4 

binary  record 

CHOL 

n 

* [ (Will  be 

done 

by  extensions)] 

IROlWAN 

o 

[8B,  3-3A] 

J73C 

n 

* [(will  be 

done 

by 

extensions) ] 

132  7 

5 

sequential 

CHOL 

n 

* [ (Will  be 

done 

by 

extensions) ] 

IROlWAN 

0 

[8B,  3-3 A] 

J73C 

n 

* [(will  be 

done 

by 

extensions) ] 

1328 

5 

indexed 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

lROtti,\N 

o 

[8B,  3-3A] 

.J73C 

n 

* [(will  be 

done 

by 

extensions) ] 

1329 

5 

direct 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROIWAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by 

extensions ) ] 

1330 

3 

blocking  characteristics 

CHOL 

n 

* [ (Will  be 

done 

by 

extensions) ] 

IROIMAN 

o 

[8B.  3-3A1 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

1331 

4 

fixed  length 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROtWAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 

1332 

4 

variable  length 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IRom  AN 

o 

[8B,  3-3A1 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

1333 

4 

records  span 

b locks 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IKONMAN 

o 

[8B,  3-3A) 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 
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I33A  4 blocking  factor  specifiable 

CHOL  n * [(Will  be  done  by  extensions)] 

IROrWAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1335  3 shared  files  (see  also  11.11.17) 

CHOL  n * [(Will  be  done  by  extensions)] 

IROMiAN  o [8B,  3-3A] 

J73C  n * [(will  be  done  by  extensions)] 

1336  3 read  operation 

CHOL  n * [(Will  be  done  by  extensions)] 

IROIWAN  + 8B 

J73C  n * [(will  be  done  by  extensions)] 

1337  4 length  of  record  read  available 

CHOL  n * [(Will  be  done  by  extensions)] 

IROfMAN  o [8B] 

J73C  n * [(will  be  done  by  extensions)] 

1338  4 end-of-line  exception 

CHOL  n * [(Will  be  done  by  extensions)] 

IROWAN  o [8B] 

J73C  n * [(will  be  done  by  extensions)] 

1339  4 end-of-file  exception 

CHOL  n * [(Will  be  done  by  extensions)] 

IROlWAN  o [8B] 

J73C  n * [(will  be  done  by  extensions)] 

1340  4 no-such-flle  exception 

CHOL  n * [(Will  be  done  by  extensions)] 

IROIWAN  o [8B] 

J73C  n * [(will  be  done  by  extensions)] 

1341  4 access-error  exception 

CHOL  n * [(Will  be  done  by  extensions)] 

IROfWAN  o [8B] 

J73C  n * [(will  be  done  by  extensions)] 

1342  4 physical-error  exception 

CHOL  n * [(Will  be  done  by  extensions)] 

1ROM3AN  o [8BJ 

J73C  n * [(will  be  done  by  extensions)] 

1343  4 end-of-volume  exception 

CHOL  n * [(Will  be  done  by  extensions)] 

IROfMAN  o [8B] 

J73C  n * [(will  be  done  by  extensions)] 
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134A  3 write  operation 


CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ) 

IROIHAN 

+ 

8B 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ] 

1345 

4 

access-error 

exception 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ] 

IROlWAN 

o 

[8BJ 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ] 

1346 

4 

physical-error  exception 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ] 

IROIWAN 

o 

[8B] 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ] 

134  7 

4 

end-of-volume 

except  ton 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ] 

IROM3AN 

o 

[SB] 

J73C 

n 

* [(will 

be 

done 

by 

extensions ) ] 

1348 

4 

end-of-page  exception 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ] 

lR01*iAN 

o 

[8B] 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ] 

1349 

4 

line  overflow 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ) 

IROIMAN 

o 

[8B] 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ) 

1350 

3 

open  operation 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ) 

IROlWAN 

+ 

8B 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ) 

1351 

3 

close  operation 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) J 

IROIMAN 

+ 

8B 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ] 

1352 

4 

imp  licit 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) 1 

I ROM!  AN 

c> 

[8B] 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ] 

1353 

4 

explicit 

CHOL 

n 

* [(Will 

be 

done 

by 

extensions) ] 

IROIMAN 

o 

[8B] 

J73C 

n 

* [(will 

be 

done 

by 

extensions) ] 
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1 354 

3 

variable  lengtii  argument  list 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROlWAN 

o 

[8B,  3-3A] 

J73(; 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

1355 

3 

edit  controls. . 

CHOL 

n 

* KWill  be 

done 

by 

extensions) J 

IROrMAN 

o 

[8B,  3-3A] 

J73(; 

n 

* [ (will  be 

done 

by 

extensions) ] 

1356 

4 

numeric 

CHOL 

* ( (Will  be 

done 

by 

extensions ) ] 

IR01J1AN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ) 

1357 

4 

character 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ) 

IRONMAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (wl 1 1 be 

done 

by 

extensions) ] 

1358 

4 

available  for 

input  and  output 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROM-IAN 

0 

[8B,  3-3A) 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

1359 

4 

conversion  exception 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROrWAN 

o 

[8B.  3-3A] 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

1360 

3 

line  printer  ope 

rat  ions. . . 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROlWAN 

o 

[8B,  3-3A] 

J73C 

n 

* [(will  be 

done 

by 

extens ions ) ] 

1361 

4 

no  skip 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) 1 

IROMIAN 

0 

[8B,  3-3A] 

J73C 

n 

* [ (wl 1 1 be 

done 

by 

extensions) ) 

1362 

4 

skip  ( n ) 

CHOL 

n 

* [(Will  be 

done 

by 

extens  ions ) ] 

IROIWAN 

o 

[8B,  3-3A1 

J73C 

n 

* [(will  be 

done 

by 

extensions) ] 

1363 

4 

page 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IRONMAN 

0 

[SB,  3-3A] 

J7  3C 

n 

* [(will  be 

done 

by 

extens ions) ] 
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136^  A line  size  specifiable 


CHOL 

n 

* 1 (Wi  11  be 

done 

by 

extensions) ) 

IROfWAN 

o 

[8B,  3-3A] 

J7  3C 

n 

* [(will  be 

done  by 

extensions) ] 

1365 

A 

page  size  specifiable 

CHOL 

n 

* [ (Will  be 

done 

by 

extensions) ] 

IROfUAN 

o 

[8B,  3-3A] 

J73C 

n 

* ( (wi 1 1 be 

done 

by 

extensions)] 

1366 

3 

sequential  fil 

e i 

aperat ions . . . 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROfMAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

136  7 

A 

rewi nd 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

1ROM1AN 

+ 

8B 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

1368 

A 

backup 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) 1 

IROfWAN 

+ 

8B 

J73C 

n 

* [(will  be 

done 

by 

extensions) ] 

1369 

A 

skip 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROMiAN 

+ 

8B 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ) 

1370 

3 

indexed  and  di 

rect  file  operations 

CHOL 

n 

* [ (Will  be 

done 

by 

extensions) ] 

IROM^AfJ 

o 

(8B,  3-3A] 

J7  3C 

n 

* [(will  be 

done 

by 

extens ions ) ] 

1371 

A 

posit  Ion 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IRUfWAN 

+ 

8B 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 

1372 

A 

rewr i te 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROfMAN 

o 

[8B.  3-3A] 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 

1373 

A 

insert 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROfMAN 

o 

[8B,  3-3A1 

J73C 

n 

* [ (wi 1 1 be 

done 

by 

extensions) ] 
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I 

1 

I 


1374 

4 

delete 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROtWAN 

o 

(8B,  3-3A] 

J73C 

n 

* 1 (will  be 

done 

by 

extensions) ] 

1375 

3 

block  transmitting  operations... 

CHOL 

n 

* [{Will  be 

done 

by 

extensions) ] 

IROIWAN 

o 

[8B,  3-3A) 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 

1376 

4 

read-block 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROHiAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 

1377 

4 

write-block 

CHOL 

n 

* [ (Will  be 

done 

by 

extensions) ] 

IRObWAN 

o 

[8B,  3-3A] 

J73C 

n 

* [(will  be 

done 

by 

extensions ) ] 

1378 

4 

end-of-block 

except  ion 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROIHAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 

1379 

3 

process  control  permitted  for  i/o 

operations 

CHOL 

n 

* [(Will  be 

done 

by  extensions)] 

IROfWAN 

0 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 

1380 

3 

shared  file  operations... 

CHOL 

n 

* [ (Will  be 

done 

by 

extensions) ] 

IROfMAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by 

extensions) ] 

1381 

4 

lock  for  reading 

CHOL 

n 

* [(Will  be 

done 

by 

extensions) ] 

IROHiAN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by  extensions)] 

1382 

4 

lock  for  writing 

CHOL 

n 

* [(Will  be 

done 

by 

extensions ) ] 

IROM1AN 

o 

[8B,  3-3A] 

J73C 

n 

* [ (will  be 

done 

by  extensions)] 

1383 

4 

unlock 

CHOL 

n 

* [ (Will  be 

done 

by 

extensions)  ] 

1ROW1AN 

o 

[8B,  3-3A) 

J73C 

n 

* [(will  be 

done 

by 

extensions) ] 
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13b4  3 shorthand  notation  for  reading/writing  aggregates 
CHUL  n * [(Will  be  done  by  extensions)] 

IROIHAN  o [8B,  3-3A] 

J73C'.  n * [(will  be  done  by  extensions)] 

1385  3 correct  data  types,  special  operations  for  binary  stream  files 
CHOI.  n * [(Will  be  done  by  extensions)] 

IROfWAN  o [8B,  3-3A] 

.)73C  n * [(will  be  done  by  extensions)] 
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1386  2 


1387  3 


Array  Data  Type 


CHOL 

+ 

1.2.1 

IROIWAN 

+ 

3-3A,  3-3D 

J73C 

+ 

1.2.1  (tables) 

J73I 

+ 

( tables) 

PASCAL 

+ 

6.2.1,  7.2.1 

PLI 

+ 

CS4 

+ 

3.4 

J3 

+ 

of  array 

elements  may  be... 

CHOL 

o 

[1.2.1] 

IRONMAN 

o 

[3-3A,  3-3D] 

J73C 

o 

[1.2.1  (tables)] 

1388  4 


1389  4 


1390  4 


any  scalar  type 

CHOL 

+ 

IROlWAN 

+ 

3-3B 

J73C 

+ 

J73I 

+ 

2. 1.5. 6,  2. 1.5. 7 

PASCAL 

+ 

6.2.1 

PLI 

+ 

4.2.1 

CS4 

+ 

3.4. 1 

J3 

+ 

2468.1,  2468.3 

array  type 

CHOL 

+ 

IROltlAN 

+ 

3-3B 

J73C 

+ 

,1731 

- 

PASCAL 

+ 

6.2.1 

PLI 

- 

4.2,  5.4.15 

CS4 

f 

3.4.  1 

J3 

- 

2468.1,  2468.3 

structure  type 

CHOL 

+ 

IROHIAN 

+ 

3-3B 

J73C 

+ 

J73I 

+ 

2. 1.5. 6,  2. 1.5. 7 (tables) 

PASCAL 

+ 

6.2.1 

PLI 

+ 

4.2.3 

CS4 

+ 

3.4.  1 

.13 

- 

2468,1,  2468.3  (for  tables,  see  structure  data  type) 
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1391  4 label  type 
CHOL 

IROlWAN  - 5D 

J73C 

J731 

PASCAL 

PLI  + 4.2.1 

CS4 

J3  - 2468.  1 , 2468. 3 


1392  4 procedure  type 
CHUL  + 

IKOI^AN  - 5D 

J73C  + 

J73I 

PASCAL 

PLI  + 4.2.1 

CS4 

J3  - 2468.  1 , 2468. 3 


1393  4 


union  type 
CHOL 

+ 

IK  07*1  AN 

+ 

3-3B,  3-3H 

J73C 

+ 

J731 

- 

PASCAL 

+ 

(variant  records) 

PLI 

- 

CS4 

+ 

3.4. 1 

J3 

- 

1394  4 


other  types 


CHOL 

+ 

(Character  string,  bit  string) 

IK07MAN 

+ 

3-3B 

J73C 

+ 

(character  string,  bit  string) 

J731 

PASCAL 

+ 

6.2.1  (set , f lie) 

PLI 

+ 

4.2.1  (file,  area,  format) 

CS4 

+ 

3.4.1  (set,  matrix,  vector) 

J3 

+ 

2468.1,  2468,3  (dual,  character  string) 

ipec 1 f lab  1 

.e 

type  (of  variables) 

CHOL 

+ 

1ROM1AN 

+ 

3-3B 

J73C 

+ 

J73I 

- 

PASCAL 

+ 

6.2.1 

PLI 

- 

CS4 

+ 

3.4,  1 

J3 

- 

2468. 1 , 2468. 3 

C-268 


Array  Data  Type 


1396  3 


1397  4 


1398  4 


1399  4 


1400  3 


other  domain  sets  than  integers 


CHOL 

+ 

IROrWATJ 

+ 

3-3D 

J73C 

+ 

J731 

- 

2. 1.5. 3 

PASCAL 

+ 

6.2.1 

PLI 

- 

5.4.  15 

CS4 

+ 

3.4.  1 

J3 

- 

2424 

single  character 


CHOL 

(chard  ) ) 

IRONMAN 

3-3D,  3-2D 

J73C 

+ 

(chard  ) ) 

J73I 

n 

PASCAL 

+ 

6.2.  1 

PLI 

n 

CS4 

n 

J3 

n 

boolean 

CHOL 

+ 

IR01»1AN 

+ 

3-3D,  3-2C 

J73C 

+ 

J731 

n 

PASCAL 

+ 

6.2.1 

PLI 

n 

CS4 

- 

J3 

- 

status 

CHOL 

+ 

IROttlAN 

+ 

3-3D 

J73C 

+ 

J73I 

- 

PASCAL 

+ 

6.2.1 

PLI 

n 

CS4 

+ 

3.4. 1 

J3 

- 

number  of  dimensions. 


CHOL 

o 

(1.2.11 

IROniAN 

o 

13-3A, 

3-3D] 

J73C 

o 

[1.2.1 

(tables) 1 

C-269 


Array  Data  Type 


UUI  A 


U02  U 


1403  4 


1404  4 


1405  3 


1406  4 


at  most  one 
CHOI, 

IROltlAN  - 13F 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 

at  most  two 
CHOI, 

IKOIWAN  - 13F 

J73C 

J731 

PASCAL 

PI,  I 

CS4 

.13 


at  most  three 

CHOL  o 

IROFMAN  - 13F 

J73C 

J731 

PASCAL 

PLl 

CS4 

J3 


more  than  three 
CHOL  o 
IROFUAN  + r3F 
J73C  + 

J73I  + 2. 1.5. 3.2 
PASCAL  + 6.2.1 
PLl  + 5.4.15 

CS4  + 3.4.1 

.13  + 2468.  1-.2 


variability  of 
CHOL 
IROlWAN 
J73C 


array  bounds. . . 
o 11.2.1] 
o [3-3A,  3-3D] 
o [1.2.1  (tab les) ] 


fixed  at  compile  time  for... 
CHOL  o (1.2.1) 

IROltlAN  o [3-3A,  3-3D] 

J73C  o (1.2.1  (tables)] 


C-2  70 


Array  Data  Type 


1407  5 


1408  5 


1409  4 


1410  5 


1411  5 


static  storage 


CHOL 

+ 

IROIWAN 

? 3-3D 

J73C 

+ 

J731 

+ 2. 1.5. 3.1 

PASCAL 

+ 6.2.1 

PL  I 

+ 4.3.2. 3 

CS4 

+ 3.4.  1 

J3 

+ 2468.1 

non-static 

storage 

CHOL 

- 

IROlWAN 

+ 3-3D 

J73C 

- 

J73I 

+ 2. 1.5.3. 1 

PASCAL 

+ 6.2.1 

PLI 

- 

CS4 

- 

J3 

n 

;lxed  at  time  of  allocation  for 

CHOL 

o tl.2.1] 

IROltiAN 

o 13-3A,  3-3D] 

J73C 

o [1.2.1  (tables) 

static  storage 

CHOL 

- 

IROHiAN 

+ 3-3D 

J73C 

- 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

non-static 

storage 

CHOL 

+ 

IROIMAN 

+ 3-3D 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

+ 4. 3. 2. 2,  4.3.2.. 

CS4 

+ 3.4.1 

J3 

- 

C-2  71 


Array  Data  Type 


U12  4 


1413  5 


1414  5 


1415  5 


1416  4 


current  bounds  determined  by  assignment... 
CHOL 

IROlWAN  - 3-3D 

J73C 

J731 

PASCAL 

PLl  + 4. 3. 2. 5 (based  storage) 

CS4 

J3 


of  individual  elements 
CHOL  n * 

IR0M1AN  n 
J73C  n * 

J731 

PASCAL 

PLI 

CS4 

J3 

of  whole  array 
CHOL  n * 

IRONMAN  n 
J73C  n * 

J731 

PASCAL 

PLl 

CS4 

J3 


to  explicit 
CHOL 
IROltlAN 
J73C 
J73I 
PASCAL 
PLl 
CS4 
J3 


bounds  variables 
n * 
n 

n * 


+ 4. 3.2. 5,  5.4.15 


initial  allocation  bounds  specified  in...  (heap  arrays) 
CHOL  o 11.2.1] 

IRO^MAN  o [3-3A,  3-3D] 

J73C  o [1.2.1  (tables)] 

J73I  n 

CS4  n 

.13  n 


C-2  72 


Array  Data  Type 


1417  5 


1418  5 


1419  5 


1420  3 


1421  4 


declarat ion 


CHOL 

+ 

IROrtiAN 

7 

J73C 

+ 

J73I 

n 

PASCAL 

+ 

PLl 

+ 

CS4 

n 

J3 

n 

3-31,  3-3D 

6.2. 1 

12.1,  4.3.2. 1 


4. 3. 2. 4,  4. 3.2. 5 


allocation  operation 


CHOL 

- 

IROIWAN 

7 

3-31 

J73C 

- 

J73I 

n 

PASCAL 

- 

PLI 

- 

12.1 

CS4 

n 

J3 

n 

12D 


previous  generation 


CHOL 

- 

IROWIAM 

- 

c 

1 

J73C 

- 

J73I 

n 

PASCAL 

- 

PLI 

- 

12. 1 

CS4 

n 

J3 

n 

lower  bounds.  . 

CHOL 

o 

[1.2.1] 

IROtWAN 

0 

13-3A,  3-3D] 

J73C 

o 

[1.2.1  (tables)] 

built-in 

CHOL 

o 

IROHiAN 

o 

1C,  3-3D 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

+ 

2468. 1 

C-2  73 


I 


iA22  A 


1A23  A 


1A2A  A 


1A25  A 


Array  Data  Type 


programmer  may  specify 


CHOI. 

0 

IKOIWAN 

+ 

3-3D,  1C 

J73C 

+ 

J73I 

+ 

2. 1.5.3 

PASCAL 

- 

PL  I 

+ 

5. A.  15 

CSA 

- 

J3 

- 

programmer  must 

specify 

CHOL 

o 

IROIWAN 

o 

3-3D,  1C 

J73C 

- 

J73I 

- 

PASCAL 

+ 

6.2.  1 

PLl 

- 

CSA 

+ 

3. A.  1 

J3 

- 

default  is  zero 

CHOL 

o 

lROfW/\N 

o 

3 -3D 

J73C 

+ 

J731 

+ 

2.  1.5.3. 

PASCAL 

- 

PLl 

- 

CSA 

- 

J3 

+ 

2A68.6 

default  is  one 

CHOL 

0 

IROfWAN 

o 

3-31) 

J73C 

- 

J73I 

- 

PASCAL 

- 

PI.  I 

+ 

5. A.  15 

CSA 

- 

J3 

- 

C-2  7A 


Array  Data  Type 


1426  4 


1427  3 


1428  4 


1429  5 


1430  5 


uniform  default  lower  bounds  for  index  sets 


CHOL 

+ 

IROrWAN 

o 

[3-3A,  3-3D] 

J73C 

+ 

J73I 

+ 

2. 1.5. 3.2,  2.4.2 

PASCAL 

? 

(default  representation  of  status  values  not  defined) 

PLI 

+ 

5.4.15,  13.1.16 

CS4 

+ 

3.6.3. 1,  3.6.4. 1,  3.2.1. 3.4.2,  3. 3. 3.4.2  (string, 
status) 

J3 

+ 

2424.3,  2426.6,  2428 

packing  attributes 

CHOL  o [1.2.1] 

IROltlAN  o 13-3A,  3-3D  ] 

J73C  o [1.2.1  (tables)] 


machine-independent  packing 


CHOL 

+ 

IROIMAN 

+ 

1 IB, 

12C,  IIF 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 

6.2 

PLI 

+ 

4.3. 1 

CS4 

- 

J3 

+ 

tight  packing 

CHOL 

+ 

IR0M1AN 

o 

[IIB, 

12C,  llF] 

J73C 

+ 

J73I 

- 

PASCAL 

7 

PLI 

- 

CS4 

- 

J3 

- 

dense  packing 

CHOL 

+ 

IROttlAN 

O 

[IIB, 

12C,  IIF] 

J73C 

+ 

J73I 

+ 

2.1.5 

.5 

PASCAL 

7 

PLI 

+ 

5.4.52,  4.3. 1.3 

CS4 

- 

J3 

- 

C-2  75 


Array  Data  Type 


IA31  5 mediuin  packing 


CHOL 

+ 

^RO^WAN 

o 

[IIB,  12C,  IIF) 

J73C 

+ 

J73I 

+ 

2. 1.5. 5 

PASCAI, 

7 

PLI 

- 

CS4 

- 

J3 

+ 

2469. 1 

unpacked 

CHOI, 

+ 

IROIWAN 

O 

[IIB,  12C,  IIF] 

J73C 

+ 

.1731 

+ 

2. 1.5.5 

PASCAI. 

+ 

6.2 

PLI 

+ 

5.4.1,  4. 3. 1.3 

CS4 

+ 

3.4.  1 

J3 

- 

2469.  1 

degree  of  p 

acking  is  implementation  defined 

CHOL 

- 

IROIM  AN 

o 

[IIB,  12C,  IIF] 

J73C 

- 

J73I 

- 

PASCAL 

+ 

6.2 

PLI 

+ 

4.3.1 

CS4 

+ 

J3 

- 

2469. 1 

1434  5 degree  of  packing  is  type  dependent 

CHOL 

lROfM/\N  o [IIB,  12C,  IIF] 

J73C 

J73I 

PASCAL  ? 

PCI  + 4.3.1 

CS4  ? 

J3  + 2469.1  (everything  unpacked  except  boolean) 

1435  4 machine-dependent  packing 

CHOI.  + 

IRUNMAN  + llA,  12C 

J73C  + 

J73I 

PASCAI. 

PCI 

CS4 

J3 


C-2  76 


Array  Data  Type 


1436  5 


1437  4 


1438  5 


1439  3 


1440  4 


irated  f 

rom 

logical 

structure 

CHOL 

o 

(tend  to 

' for 

maintainability) 

IROlWAN 

+ 

llA,  12C 

J73C 

o 

(tend  to 

~ for 

maintainability) 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

programmer-definable  access  and  update 


CHOL 

+ 

IROlWAN 

+ 3-3A,  7A 

J73C 

- 

J731 

- 

PASCAL 

- 

PLI 

+ 4. 3. 3.4 

CS4 

- 

J3 

- 

limited  to  PL/I  correspondence  defining 

CHOL 

- 

IROfMAN 

- 3-3A,  7A 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

+ 4. 3. 3. 4 

CS4 

n 

J3 

n 

instants 

CHOL 

+ 

IROM1AN 

0 [3-3A,  3-3D1 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 

J3 

- 

array  literals  (list  of  element  expressions) 
CHOL  + 

IR0^WAN  + 3-3C,  5E,  2H 

J73C  + 

J73I 

PASCAL 

PLI 

CS4  + 3.4. 3.4. 1 

J3 


C-2  77 


Array  Data  Type 


1441  4 


1442  3 


1443  3 


1444  4 


1443  4 


mnemonic  names  can  be  specified 


CHOL 

+ 

IROIMAN 

+ 

5A 

J73C 

+ 

J73I 

- 

PASCAL 

- 

5 

PLI 

- 

CS4 

+ 

2.3 

J3 

- 

un-time  values  permitted 

CHOL 

+ 

IROIWAN 

+ 

3A 

.J73C 

+ 

J73I 

n 

PASCAL 

n 

3 

PH 

n 

CS4 

+ 

2,3 

J3 

n 

■ iables 

CHOL 

+ 

IROMiAN 

+ 

5B 

J73C 

+ 

J73I 

+ 

4.11,  2.1.3 

PASCAL 

+ 

7 

PLI 

+ 

4,1.3,  3,4,54,  6, 

CS4 

+ 

2.3 

.13 

+ 

2422,  2424,  2468 

read-only  access  specifiable  (in  a subscope) 
CHUL  + 

IKOMiAN  o 3-5 B 
J73C  + 

J73I 

PASCAI- 

Pl.l 

CS4 

J3 

NULL  value  specifiable 
LHUL 

IKOf^iAN  o [5BJ 

J 7 3C 

J731 

PASCAI, 

Pl-I 


Array  Data  Type 


1446  4 undefined  value  exists 

CHOL 

IROlWAU  o [5B] 

J73C 

J73I 

PASCAL 

PLI 

CS4  + 2.3.2,  3. 4. 3. 4 

J3 

1447  5 Is  specifiable 

CHOL  n 

IROIWAN  o [5B1 
J73C  n 
J731  n 
PASCAL  n 
PLI  n 

CS4 


1448  3 Initialization 

CHOL  + 

IROrWAN  + 5E 

J73C  + 

J73I  + 2. 1.5.6,  2.1.5.?,  2.1.7 

PASCAJ, 

PLI  + 5.4.25 

CS4  + 3.4. 3.4 

J3  + 2467-8 

1449  4 scalar  and  array  variables  have  same  default  Initialization 

CHOL  + (l.e.,  no  defaulting) 

IROMIAN  + 5E  (l.e.,  no  default  Initialization) 

J73C  + 

J73I  + ( l.e.  , none) 

PASCAL  + (l.e.,  none) 

PLI  + (l.e.  , none) 

CS4  + 2.3.2 

J3  + (l.e.  , none) 

1450  4 Hat  of  element  values  may  be  specified 

CHOL  + 

Il<O^WAN  o 3-3C,  5E 
J73C  + 

J73I  + 2.1.7 

PASCAL 

PLI  + 5.4.25 

CS4  + 3.4. 3.4 

J3  + 2467-8 


C-279 


Array  Data  Type 


1451  5 


1452  5 


1453  5 


1454  5 


1455  5 


number  of  specified  elements  must  match  number  of  array  elements 
CHOL  o 


IKOIWAN 

o 

[3-3C.  5E) 

J73C 

- 

J73I 

- 

2.1.7 

PASCAL 

tl 

PH 

+ 

5.4.25 

CS4 

3.4. 3.4 

.13 

- 

2468.4 

skips  permitted 

CHOL 

o 

IRONtlAN 

o 

13-3C,  5E] 

J73C 

+ 

J73I 

+ 

2.1.7 

PASCAL 

n 

PL  I 

+ 

5.4.25 

CS4 

- 

J3 

- 

2467,  2468.5 

element  index  may  be  specified 

CHOL 

o 

IROlWAN 

o 

[3-3C,  5E] 

J73C 

+ 

J731 

+ 

2.1.7 

PASCAL 

11 

PL  I 

- 

CS4 

- 

.13 

- 

2467 

rep  1 icat ion 

factors  permitted 

CHOL 

o 

I R 01^1  AN 

0 

5E,  3-3C,  2H,  IE 

.J73C 

+ 

J73I 

+ 

2.1.7 

PASCAL 

n 

PLI 

+ 

5.4.25 

CS4 

- 

J3 

- 

2467 

nested  lists 

perml t ted 

CHOI. 

o 

IR0H3AN 

o 

[3-3C,  5E] 

J73C 

+ 

J7  31 

+ 

2.1.7 

PASCAL 

n 

PLI 

+ 

5.4.25 

CS4 

- 

.13 

+ 

2467,  2468. 4-. a 

C-28() 


Array  Data  Type 


1456  4 


1457  4 


1458  3 


1459  4 


single  element  value  specified,  used  for  each  array  element 
CHOL  + 

1R0M1AN  + 5E,  3-3D  (needed  for  arrays  whose  bounds  are  not  known 
until  run  time) 


J73C 

+ 

J731 

- 

2.1.7 

PASCAL 

- 

PL  I 

- 

5.4.25 

CS4 

+ 

3.4. 3.4 

J3 

- 

2468. 1 

' valued 

expression  spi 

CHOL 

+ 

(If  array 

IROlWAN 

o 

5E,  3-3C 

J73C 

+ 

(If  array 

J73I 

- 

2.1.7 

PASCAL 

- 

PL  I 

- 

5.4.25 

CS4 

+ 

3.4. 3.4 

J3 

- 

2468. 1 

iter  usage  ] 

permitted 

CHOL 

+ 

IROIWAN 

+ 

7G,  7H 

J73C 

+ 

J731 

+ 

2.2 

PASCAL 

+ 

10,  9.1.2, 

PLI 

+ 

6.10 

CS4 

+ 

5.1.1 

J3 

+ 

2446,  2484 

actual  and  formal  bounds  must  match 


CHOL 

+ 

1R0^WAN 

+ 

7C,  3-3E,  IE,  7H 

J73C 

+ 

J731 

+ 

2. 2. 3. 2 (but  not  enforced) 

PASCAL 

7 

PLI 

- 

6.10.1,  6.10.2 

CS4 

+ 

5. 1.1.1  (REF,  NAME  paramete 

J3 

+ 

2446.7 

C-281 


Array  Data  Type 


U60  l* 


1461  4 


1462  4 


1463  4 


1464  5 


bounds  or  extents  match  as  in 


CHOI, 

IK  UNMAN 

J73C 

J73I 

I’ASCAl, 

PLl 

CS4 

.13 


+ 

+ 3-3E,  7G,  IE 

+ 


n 

7 


+ 9. 3,  4.2,  6.10 
+ 5.  1.  1.  1 (COPY 


n 


assignment 


, 12.2 

parameters 


) 


actual  bounds  used  for  formal  bounds 


CHOL  + 

IROIMAN  + 7H,  3-3E,  IE,  7G 

J73C  + 

J731 

PASCAL  - 10,  9.1.2 

PLI  + 6. 10. 3 

CS4  +3.4.1 

J3 


relationships  among  parameter  bounds  are  specifiable 
CHOL 

IROf^lAN  o 7H,  12D 

J73C 

J73I 

PASCAL  - 10,  9.1.2 

PLl 

CS4 

.13 


representation  conversions  permitted 
CHOL 

IROfWAN  - 3B  (floating  point  precision  only) 
J73C 

J73I  - 2. 2. 3. 2 

PASCAL  ? 

PLl  + 6. 10.  1 , 6. 10.2 

CS4 

J3  - 2446. 7 


only  safe  conversions  permitted 
CHOL  n * 

IROfMAN  n * (3B  (floating  point  precision  only)] 

J 7 3C  n * 

J73I  n 

PASCAL  ? 

PLI 

C.'>4 

.13  n 


C-282 


Array  Data  Type 


1465  5 packing  conversions  permitted 

CHOL  n * 

IROlWAN  ? IIB 

J73C  n * 

J731  n 

PASCAL  ? 

PLI  + 6. 10.  1,  6. 10.2 

CS4  n 

J3  n 

1466  3 same  conversions  as  tn  assignment  statements 

CHOL  + (l.e.  , none) 

IROI^IAN  + 3B  (l.e.,  none,  except  for  floating  pt.  accuracy  and 
fixed  pt.  range) 

J73C  + (i.e.  , none) 

J73I  n 

PASCAL  ? 

PLI  + 6.10.2,  12.2 

CS4  + 5. 1.1.1  (COPY  parameters) 

J3  n 

1467  4 range  information  used  as  for  scalar  parameters 


CHOL 

+ 

1ROM1AN 

IE,  7G 

J73C 

+ 

J73I 

+ 

(i.e.  , 

not 

used) 

PASCAL 

7 

PLI 

+ 

(i.e.  , 

not 

used) 

CS4 

+ 

J3 

+ 

( i.e.  , 

not 

used) 

1468  4 pass  subarray  as  actual  parameter 
CHOL 

1R0H1AN  + 3-3E  (one-dimensional  arrays  only) 
J73C 

J73I  n 

PASCAL  n 10,  9.1.2,  7.2.1 

PLI  + 6.  10. 1 , 6.10.2,  6.  10. 3 

CS4  + 3.4. 3.1,  5.1.1 

J3  n 


C-283 


Array  Data  Type 


1469  4 


1470  5 


1471  5 


1472  3 


1473  4 


pass  scalar 

to  . 

an  array  parameter 

CHOL 

- 

IKOtWAN 

o 

[7G,  7H] 

J73C 

- 

J73I 

- 

2.2.  3.2 

PASCAL 

- 

10,  9. 1.2 

PLI 

+ 

9. 3,  6. 10.2,  6.10 

CS4 

- 

.13 

- 

2446. 7 

yields  single  i 

element  array 

CHOL 

n 

* 

I R 01*3  AN 

o 

5E 

.1  7 )C 

n 

.1731 

n 

PASCAL 

n 

PLI 

- 

CS4 

II 

.13 

n 

yields  multiple  element  array  with  same  element  values 
CHOI,  n * 

IRUIMAN  o 5F.  (should  be  consistent  with  initialization) 

J73(:  n 

J731  n 

PASCAL  n 

PLI  + 9. 3 

CS4  n 

J 3 n 


returnable  as 
CHOI. 
IKOr^lAiN 
.I7  3C 
.17  31 
PA.SCAL 
PLI 
CS4 
.13 


function  values 
+ 7D,  12D 


- 2.2.2 

- 11 

+ 12.21  , 5.4.47, 
+ 5.1 
- 2485.3 


6.  7 


efficiently  retir'nable 
CHOL  n 

IROfMAN  + 7D,  11) 

J73C  n 

.1731  n 

PASCAL  n 

PLI  ? 

CS4  ? 

.13  n 


( -28‘. 


Array  Data  Type 


1474  3 


1475  4 


1476  5 


1477  5 


1478  5 


Indexing 


CHOL 

+ 

IROmAN 

o [3-3A,  3- 

J73C 

+ 

J73I 

+ 4.11 

PASCAL 

+ 7.2.1 

PLl 

+ 6.2,  6.3 

CS4 

+ 3.4. 3.1 

J3 

+ 2424 

Implicit  conversion  from 

CHOL 

- 

IROfWAN 

- 3B 

J73C 

- 

J731 

- 4.11,  1. 

PASCAL 

- 7.2.1 

PLl 

+ 6.2 

CS4 

- 3.4. 3.1 

J3 

+ 

by  truncation 

CHOL 

n * 

IROtWAN 

n 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

+ 8.2.10, 

CS4 

n 

J3 

+ 242A.3 

by  rounding 

CHOL 

n * 

IROmAN 

n 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

- 

CS4 

n 

J3 

- 

rounding  or 

truncation 

CHOL 

n * 

1ROM1AN 

n 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

- 

CS4 

n 

J3 

- 

C-285 


Array  Data  Type 


1479  5 


1480  5 


1481  4 


1482  4 


rounding/truncation  determinable  by  env.  query 


CHOL 

n 

* 

IROlWAN 

n 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

- 

CS4 

n 

J3 

- 

!nds  on 

rounding  attribute  of  source  variable 

CHOL 

n 

* 

IROlWAN 

n 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

- 

CS4 

n 

J3 

- 

Lcit  conversion  from  status  type 

CHOL 

- 

IROftlAN 

- 

3B  (status  values  serve  directly  as  : 

J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

2.4.2  (status  constants  are  integer 

PASCAL 

- 

7.2. 1 

PLl 

n 

CS4 

- 

3.4. 3.1 

J3 

- 

2424.1 

Lclt  conversion  from  character,  bit,  and  Boolean 

CHOL 

- 

1 ROM IAN 

3-3D,  3-2D,  3-2C,  3-2B,  3B  (characte: 
directly  as  index  values) 

J73C 

+ 

(bit  only,  none  if  RESTRICTED) 

J73I 

+ 

1.7.1  (bit  only) 

PASCAL 

- 

7.2.1 

PLI 

+ 

6.2 

CS4 

- 

3.4.3. 1 

J3 

- 

2424.1 

Array  Data  Type 


1A83  4 full  syntactic  range  of  integer  valued  expressions  permitted 
CHOL  + 

IROIWAN  + 4D 

J73C  + 

J73I  + 4.11.1 

PASCAL  + 7.2.1 

PLl  + 6.2 

CS4  + 3.4.3. 1 

J3  + 2424.1 


1484  4 lef t-to-rlght  evaluation  order 
CHOL 

IROmAN  - 4C,  lOE 

J73C 

J731 

PASCAL 

PLI 

CS4  ? 3.0,  3.4.3. 1 (probably) 

J3  + 2491 


1483  4 evaluation  order  unspecified 
CHOL  + 

IRomAN  + 4C,  lOE  (consistent  with  parameter  evaluation  and 
built-in  operator  evaluation) 

J73C  + 

J73I  + 4.8.3 

PASCAL  + 7.2.1 

PLl  + 6 

CS4  ? (probably  not) 

J3 


1486  4 subscript  range  check 


CHOL 

+ 

IROMIAN 

o 

t3-3A,  3-3D1 

J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

4.11 

PASCAL 

+ 

PLI 

+ 

10.4.16 

CS4 

+ 

3.4.3. 1 

J3 

- 

C-287 


Array  Data  Type 


1487  5 


U88  ^ 


1489  6 


1490  7 


1491  7 


at  complle-tlrae 


CHOL 

+ 

IROM^AN 

+ 

lOB,  13D 

J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

PASCAL 

? 

PL  I 

- 

CS4 

+ 

3.4.3. 1 

J3 

7 

2424.3 

tception  condition  or  error  abort 

CHOL 

+ 

1ROM1AN 

+ 

lOB,  13D 

J73C 

+ 

(if  RESTRICTED) 

J731 

- 

PASCAL 

+ 

U14.B  (PASCAL  6000-3.4) 

PL  I 

+ 

10.4.16 

CS4 

+ 

3.4.3. 1 

J3 

- 

2424.3 

)ptional  c 

heck 

CHOL 

+ 

IROlWAN 

+ 

lOG 

J73C 

+ 

(if  RESTRICTED) 

J731 

- 

PASCAL 

+ 

U14.B 

PLI 

+ 

10.2 

CS4 

+ 

7.3.2 

J3 

- 

compilation  option 

CHOL 

+ 

IROltliiiN 

o 

[lOG] 

J73C 

+ 

(if  RESTRICTED) 

J73I 

n 

PASCAL 

+ 

U14.B 

PLI 

- 

CS4 

- 

J3 

n 

spec i f led 

in 

source  code 

CHOL 

+ 

IRO^«AN 

o 

[lOG] 

J73C 

+ 

(if  RESTRICTED) 

J73I 

n 

PASCAL 

- 

PLI 

+ 

10.2 

CS4 

+ 

7.3.2 

J3 

n 

C-288 


Array  Data  Type 


1492  6 out  of  range  subscript 

CHOL  + 

IROrWAN  + lOG 

J73C  + (If  RESTRICTED) 

J73I 

PASCAL  + U14.B 
PLI  + 10.4.16 

CS4  + 3.4. 3.1 

J3 

1493  7 range  checks  on  assignment  to  subscript  variables  possible 

CHOL  o 
IROIMAN  ? IOC 
J73C  o 
J73I 

PASCAL  + U14.B 
PLI 

CS4  + 3.2. 1.3.2,  3. 3. 3.2 

J3 

1494  6 on  access  outside  array  area 

CHOL 

IROtWAN  - lOG 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

1495  4 yielding  subarrays 

CHOL 

IROtWAN  + 3-3E  (for  one-dlmenslonal  arrays  only) 

J73C 

J73I  - 4.11 

PASCAL  - 7.2.1 

PLI  +6.3 

CS4  + 3.4. 3.1 

J3  - 2424 

1496  5 complete  dimension 

CHOL  n * 

IROtWAN  - 3-3E 

J73C  n * 

J73I 

PASCAL 

PLI  +6.3 

CS4  + 3.4. 3.1 


Array  Data  Type 


1497  6 only  rightmost  indices  may  denote  subarrays 

CHOL  n * 

IROWAN  n * 3-3E 

J73C  n 

J73I  n 

PASCAL  n 

PLl  - 6.3 

CS4  + 3.4.3. 1 

J3  n 


1498  5 portion  of  a dimension 
CHOL  n * 

IROIMAN  + 3-3E  (one-dimensional  arrays  only) 

J73C  n * 

J731 

PASCAL 

PLl  - 6.3 

CS4 

J3 


1499  5 new  lower  bound  specifiable 
CHOL  n * 

IROtWAN  - lA,  3-3E 

J73C  n * 

J731 

PASCAL 

PLl  - 6.3 

CS4 

J3 


1500  5 subarrays  permitted  wherever  arrays  permitted 
CHOL  n * 

IROIMAN  + 3-3E  (one-dimensional  arrays  only) 

J73C  n 

J73I  n 

PASCAL  n 

PLl  + 6.3 

CS4  + 3.4.3. 1 

J3  n 


1301  6 


as  sources 

CHOL  n * 

IROM1AN  + 3-3E,  4D 

J73C  n 

J731  n 

PASCAl,  n 

PLl  + 6.3 

CS4  + 3.4.3. 1 

J3  n 


C-290 


Array  Data  Type 


1502  6 


1503  4 


1504  4 


1505  5 


1506  5 


as  targets 


CHOL 

n 

* 

IROl^lAN 

7 

3-3E,  4D 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 

6.3 

CS4 

+ 

3.4.3. 1 

J3 

n 

object  Indexed  may  be  yielded  by  an  array  valued  expression 


CHOL 

- 

IROIWAN 

- 

lA 

J73C 

- 

J73I 

- 

4.11 

PASCAL 

+ 

7.2.1 

PLI 

- 

6.2 

CS4 

+ 

3.4.3. 1 

J3 

- 

2424.2 

access  character  string  as  an  array 


CHOL 

+ 

IROMi  AN 

+ 

3-3E 

J73C 

- 

J73I 

- 

PASCAL 

+ 

7.2.1, 

PLI 

- 

CS4 

+ 

3.6. 3.1 

J3 

- 

yields  single  characters 


CHOL 

- 

IRO^IAN 

+ 

3-3E 

J73C 

n 

J73I 

n 

PASCAL 

+ 

7.2.1, 

PLI 

n 

CS4 

+ 

3.6.3. 1 

J3 

n 

yields  subs 

tr ings 

CHOL 

4- 

IROM1AN 

+ 

3-3E 

J73C 

n 

J73I 

n 

PASCAL 

- 

PLI 

n 

CS4 

- 

J3 

n 

C-291 


Array  Data  Type 


1507  4 Indexing  equivalent  to  other  parameter  usages 
CHOL  + 

IROIMAN  + 7a  (If  assignment  and  access  are  definable  operations) 
J73C  + 

J731 

PASCAl. 

PLI 

CS4 

J3 


1308  5 


1509  5 


1510  5 


array  Indexing  notation  distinct  from  procedure  Invocation 
CHOL  o 

IROfMAN  o [7A  (if  assignment  and  access  are  definable 
operat Ions) ] 

J 73(: 

J73I  + 4.11,  3.10,  4.10 
PASCAL  + 7.2.1,  9.1.2 

PLI  - 6.2,  6.7 

CS4  - 3. 4. 3.1,  5.2 

J3  + 2424.2,  2446.6 


optional  Indices  and  optional  parameters  both/neither  permitted 


CHOL 

+ 

IROfWAN 

- 

3-3E,  7A 

J73C 

+ 

J731 

+ 

4.11,  3.10,  4.10 

PASCAL 

+ 

7.2.1,  8.2,  9.1.2 

PLI 

+ 

6.2,  6.7,  12.4 

CS4 

+ 

3.4. 3.1,  5.2 

J3 

+ 

2424.2,  2446.6 

ly  trimming 

notation  consistent 

CHOL 

n 

IROtW/VN 

+ 

7A,  3-3E  (e.g.,  S(2 
from  string  S) 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

- 

6.3,  6.7 

CS4 

- 

3.4. 3.1,  5.2 

.13 

n 

with  parameter  notation 
3)  could  mean  get  chars  2,  3,  4, 


C-292 


Array  Data  Type 


1511  3 matrix/vector  operations... 
CHOL 

IROlWAN  o [3-3A,  3-3D] 

J73C 

J73I 

PASCAL 

PLI  + 

CSA  + 

J3 


1512  A 


notation 

CHOL  n * 

IRONMAN  o [3-3A,  3-3D] 

J73C  n * 

J73I 
PASCAL 
PLI  + 

CS4  + 

J3 


1513  5 


,x  notation 

CHOL 

n 

IROIMAN 

+ 

7A 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

+ 

7.1.3  (componentwise  operations) 

CSA 

+ 

B. VECTOR,  B.MATRIX 

J3 

n 

151A 


procedural 

CHOL 

n 

1ROW1AN 

- 

7A 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 

13. A. 2 

CSA 

+ 

B. VECTOR,  B.MATRIX 

J3 

n 

1515  A matrix  multiplication 
CHOL  n * 

IROIWAN  o lA 

J73C  n * 

J73I 

PASCAL 

PLI 

CSA  + D. VECTOR,  B.MATRIX 

J3 


C-293 


Array  Data  Type 


1516  4 


1517  4 


1518  4 


1519  4 


1520  4 


scalar  vector  product 
CHOL  n * 

IK0M1AN  o lA 

J73{;  n * 

J731 

PASCAL 

PLI  + 13.4.2 

CS4  + B. VECTOR 

J3 


vector  cross  product 
CHOL  n * 

IR0r*lAN  o lA 

J 7 3C  n * 

J73I 

PASCAL 

PLI 

CS4  + B. VECTOR 

J3 


transpose 

CHOL  n * 

1ROM1AN  o lA 

J73C  n * 

J731 

PASCAL 

PLI 

CS4  + B.MATRIX 

J3 


matrix  addition 
CHOL  n 

IKOIWAN  o 
J 7 3C  n 
J73I 
PASCAL 
PLI  + 

CS4  + 

J3 


and  subtraction 

* 

[3-3A,  3-3D] 

A 


7.1.2,  7.1.3,  7.3.1 
B.MATRIX,  B. VECTOR 


Inverse 

CHOL  n * 

IR0I»1AN  o lA 

J73C  n * 

J73I 

PASCAL 

PLI 

CS4  + B.MATRIX 

J3 


(componentwise) 


C-294 


Array  Data  Type 


r 

1 


1521  4 determinant 

CHOL  n * 

IROIWAN  o lA 
J73C  n * 

J73I 

PASCAL 

PLl 

CS4  + B. MATH  IX 

J3 

1522  4 equal Ity/lnequal Ity 

CHOL  n * 

IROIMAN  + 7A  (by  extension) 

J73C  n * 

J73I 

PASCAL 

PLI 

CS4  + B. VECTOR,  B.MATRIX 

J3 

1523  3 HBOUNU  and  LBOUND 

CHOL  o 

IROlWAN  o 7H  (might  be  given  by  bounds  name) 
J73C  + 

J73I 

PASCAL 

PLI  + 13.4.3,  13.4.4 

CS4  + 3. 4. 2. 2,  3.4.2. 3 

J3 

1524  3 EXTENT 

CHOL  o 
IROlWAN  o lA 
J73C  + 

J73I 

PASCAL 

PLI  + 13.4.1 

CS4  + 3. 4. 2. 4 

J3 

1525  3 SIZE  function 

CHOL  o 
IROM1AN  o lA 
J73C  + 

J73I  + 4.10.10 

PASCAL 

PLI  + 13.6.16 

CS4 

J3 


C-295 


Array  Data  Type 


1526  3 


152  7 4 


1528  4 


1529  4 


1530  4 


•omponent-wlse 

scalar  operations 

CHOL 

- 

IRONMAN 

o 3-3E 

(by  extension?' 

J73C 

- 

.1731 

- 

PASCAL 

- 

PL  I 

+ 7.1.2 

, 7.1.3 

CS4 

- 

j3 

- 

arithmetic  operations 

CHOL 

n * 

IRO^MAN 

o [3-3F. 

(by  extension' 

J 7 3C 

n * 

J73I 

- 

PASCAL 

- 

PL  I 

+ 7. 3.  1 

CS4 

- 

.13 

- 

relational  operations 

CHOL 

n * 

lR<mAN 

o [3-JE 

(by  extension 

J73C 

n * 

J73I 

- 

\ 

PASCAL 

- 

PLl 

+ 7. 3.4 

CS4 

- 

J3 

- 

implicit  conversions 

CHOL 

n * 

I Ron IAN 

n 3B 

.I73C 

n * 

J73I 

- 

PASCAL 

- 

PL  I 

+ 7.1.2 

, 7.1.3 

CS4 

- 

J3 

- 

explicit  conversions 

CHOL 

n * 

IRorWAN 

+ 3B 

J73C 

n * 

J73I 

- 

PASCAI, 

- 

PLl 

+ 13.1, 

13.2 

CS4 

- 

J 3 

- 

C-296 


1531  4 


1532  4 


1533  3 


1534  4 


1535  4 


Array  Data  Type 


bounds  or  extents  match  as  in  assignment 


CHOL 

n 

IKOIWAN 

o (3-3E 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 9.3 

CS4 

n 

J3 

n 

(by  extension?)] 


scalar  operand  expanded  to  conformable  array  with  same  element  values 


CHOL 

n * 

IROIWAN 

o 1C 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PLI 

+ 9.1,  9 

CS4 

- 

J3 

- 

Lonal  operations 

CHOL 

+ 

1R01I1AN 

- lA 

J73C 

+ 

J731 

- 4.6 

PASCAL 

- 8.14 

PLI 

- 

CS4 

+ 3.4.4. 

J3 

- 2437,  : 

Ity/inequality 

CHOL 

+ 

IROMiAN 

n * [lA] 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 3.4.4. 

J3 

- 

•raic  comparisons 

CHOL 

- 

IROlWAN 

n * llA] 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

C-297 


Array  Data  Type 


1336  3 assignment 


CIIOI, 

+ 

IKOlWAN 

+ 

3-3E,  3F 

.I73(: 

+ 

J731 

- 

3.3 

PASCAL 

+ 

9.1.1 

PCI 

+ 

12.2 

CSA 

+ 

A. 2,  3. A. 3. 2 

.13 

- 

2AA2 

1337  A no  representation  transformation  permitted 


CHOC 

+ 

IK01*iAN 

+ 

311 

J73C 

+ 

J73I 

n 

PASCAL 

+ 

9.1.1 

PLl 

- 

CSA 

- 

J3 

n 

1338  A packing  conversions  permitted 


CHOL 

- 

IKOrWAN 

+ 

1 IB 

.I73C 

- 

J73I 

n 

PASCAL 

- 

9.  1 

PLl 

+ 

12. 

CSA 

n 

J3 

n 

1339  A representational  transforms  are  permitted 
CHOL 
IKOIMAN 
.J73C 
J73I 
PASCAI- 
PLl 
CSA 
J3 


- 3B 
n 

+ 12.2 
n 


C-298 


. 

I 


Array  Data  Type 


1540  4 same  conversions  as  in  scalar  assignments 

CHOL  + 

IK0H1AN  + 3B  (l.e.,  none,  except  for  floating  pt.  accuracy  and 
fixed  pt.  range) 

J73C  + 

J731  n 

PASCAL 

PLI  + 12.2 

CS4  + 3.4. 3.2  (precision) 

J3  n 

1541  4 exact  bounds  match  required 

CHOL  + 

IROIWAN  o 13-3E,  5F) 

J73C  + 

J731  n 

PASCAL  + 9.1.1 

PLI 
CS4 

J3  n 

1542  4 identical  extents  allowed 

CHOL 

IROlWAN  o 13-3E,  5F] 

J73C 

J 731  n 

PASCAL 

PLI  + 12.2,  9.3 

CS4  + 3.4. 3.2 

J3  n 

1543  4 scalar  source 

CHOL 

IROtWAN  o 13-3E,  5F] 

J73C 

J731  n 

PASCAL  - 9.1.1 

PLI  + 12.2 

CS4  - 4.2 

J3  n 


C-2  99 


Array  Data  Type 


converted  to  a single  element  array 
CHOL  n * 

IROIMAN  o 5E 
J73C  n 

J731  n 

PASCAL  n 

PLl 

CS4  n 

J 3 n 

assigned  to  each  element  of  target  array 
CHOL  n * 

IROIMAN  o 5E 
J73C  n 

J731  n 

PASCAL  n 

PLl  + 12.2,  9.3 

CS4  n 

J 3 n 

expression  evaluation... 

CHOL  o [1.2.1] 

1R01*-1AN  o [3-3A,  3-3D] 

.I73C  o [1.2.1  (tables)] 

J731 

J3  - 2431 

implicit  conversion  in  evaluating  operands 
CHOL 

IROIMAN  - 3B 

J73C 

J731  n 

PASCAL  - 8 

PLl  + 7.1.2,  7.1.3 

CS4 

J3  n 

scalar  expanded  to  array 
CHOL  n * 

IKOlWAN  n * 3E 
J73C  n * 

.1731  n 
PASCAL 

PLl  +9.3 

CS4 

J3  n 


C-300 


Array  Data  Type 


1549  6 


1550  6 


1551  5 


1552  4 


1553  5 


to  single  element  array 


CHOL 

n * 

1R0^»1AN 

n * [5E] 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

- 

CS4 

n 

J3 

a 

1 multiple 

element  array 

CHOL 

n * 

IROrWAN 

n * [5E1 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

+ 9.3 

CS4 

n 

J3 

n 

king  conversions 

CHOL 

n * 

IROIMAN 

+ IIB 

J73C 

n * 

J73I 

n 

PASCAL 

- 

PLI 

+ 8.1,  7.1.2,  7.1.3 

CS4 

n 

J3 

n 

uatlon  order  of  operands... 

CHOL 

0 [1.2.1] 

IROIMAN 

. (by  operator  extension 

J73C 

0 [1.2.1  (tables)] 

J73I 

n 

J3 

n 

Ictly  lef t-to-right 

CHOL 

- 

IROIMAN 

- 7A,  4C,  lOE 

J73C 

- 

J73I 

n 

PASCAL 

- 

PLI 

- 

CS4 

+ 3.0 

J3 

n 

C-301 


Array  Data  Type 


1554  5 lef t-to-r ight  within  equal  precedence 

CHOL 

IROlWAN  - 7A,  4C,  lOE 
J73C 

J73I  n 

PASCAL 

PLI 

CS4 

J3  n 

1555  5 order  not  specified 

CHOL  + 

IROlWAN  + 7A,  4C,  lOE 
J73C  + 

J73I  n 

PASCAL  + 8 

PLI  + 7.1.4 

CS4 

J3  n 

1556  3 constant  expression  evaluation 

CHOL  + 

IROMIAN  - 3-3E  (by  extension  implies  no  compile-time  operations) 
J73C  + 

J73I  - 4.9 

PASCAL 

PLI 

CS4  + 7. 1 

J3 

1557  4 indexing 

CHOL  + 

IROIflAN  + 5A  (for  read-only  arrays) 

J73C  + 

J731 

PASCAL 

PLI 

CS4 

J3 

1558  4 matrix  operations 

CHOL  n 
IROM1AN  n 
J73C  n 
J73I  n 
PASCAL  n 
PLI 
CS4 

J3  n 


C-302 


Array  Data  Type 

1559 

4 

HBOUND  and  LBOUND 

CHOL 

+ 

IROIMAN 

n * 4E,  7H 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLI 

- 

CS4 

+ 3. 4. 2. 2,  3.4.2. 3 

J3 

n 

1560 

4 

EXTENT 

CHOL 

+ 

IROIMAN 

n 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLI 

- 

CS4 

+ 3. 4. 2. 4 

J3 

n 

1561 

4 

SIZE 

CHOL 

+ 

IROIMAN 

n 

J73C 

+ 

J73I 

- 

PASCAL 

n 

PLI 

- 

CS4 

n 

J3 

n 

1562 

4 

number  of  dimensions 

CHOL 

+ 

IR01»1AN 

n * 3-3E 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 3.4.2. 1 

J3 

- 

1563 

4 

component-wise  scalar  operations 

CHOL 

n 

IROIMAN 

n 

J73C 

n 

J73I 

n 

PASCAL 

n i 

PLI 

- 

CS4 

n 

J3 

n 

C-303 

Array  Data  Type 


1564  4 


1563  4 


1566  3 


1567  4 


relational  operations 
CHOL  + 

IROIWAN  n * [3-3E  (by  extension  Implies  no  complle-time 

operat ions) ) 

J73C  + 

J731  n 

PASCAL  n 

PLl  n 

CS4 

J3  n 

access  read-only  initialized  array 


CHOL 

+ 

IROIMAN 

+ 5A 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLl 

n 

CS4 

- 

J3 

n 

explicit  conversions 
CHOL  + 

IROIWAN  o (3-3A,  3-3D] 

J73C  + 

J73I 

PASCAL  + 

PLl 

CS4  + 3. 4. 4. 2 

J3 


scalar  expanded  to  array 
CHOL  + 

1R0^MAN  o [3-3A,  3-3D1 
J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 

J3 


C-304 


Array  Data  Type 


1568  5 


1569  5 


1570  4 


1571  3 


to  single  element  array 
CHOL 

IROMIAN  - 5E,  3-3C,  2H  (i.e.,  character  literals  are  strings) 

J73C 

J73I 

PASCAL 

PLI 

CS4  + 3. 4. 4. 2 

J3 


to  multiple  element  array  with  same  element  values 
CHOL  + 

IROtWAN  + 5E,  3-3C  (to  Initialize  array  with  bounds  fixed  at  run 
time) 

J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 


packing  conversions 
CHOL  + 

IROfMAN  - llB,  12c  (Implicit  conversion  required) 
J73C  + 

J731 

PASCAL  + 10.1.3 

PLI 

CS4 

J3 

exception  conditions 
CHOL  + 

IROlWAN  o 13-3A,  3-3D] 

J73C  + 

J73I 

PASCAL  + 

PLI  + 

CS4  + 

J3 


C-305 


Array  Data  Type 


1572  A 


1573  4 


1574  4 


1575  4 


over f low 
CHOL 

IROIHAN  n 

J73C 

J73I 

PASCAL 

PLl 

CS4  ? B.MATKIX 

J3 


singular  matrix 
CHOL 

IROWIAN  n 

J73C 

J731 

PASCAL 

PLl 

CS4  + B. MATRIX 

J3 

conf ormabtl ity 
CHOL 

IROfflAN  + lOB,  3-3D  (not  compile-time  determinable  for  arrays 
with  run-time  bounds) 

J73C 

J731 

PASCAL 

PLl 

CS4  + B.MATRIX,  3.4.  3.2 

J3 


subscript  range 


CHOL 

+ 

IROWIAN 

lOB,  13D 

J73C 

+ 

(if  RESTRICTKD) 

J731 

- 

PASCAL 

+ 

14. B (PASCAL  6000-3.4) 

PLl 

+ 

10.4. 16 

CS4 

+ 

3.4.3. 1 

J3 

- 

C-306 


J 


Structure  Data  Type 


1576  2 


1577  3 


1578  4 


1579  4 


1580  4 


Structure  Data  Type 


CHOL 

+ 

1.2.1 

IROM1AN 

+ 

3-3A 

.)73C 

+ 

1.2.1  (tables,  blocks) 

J73I 

+ 

(tables,  blocks) 

PASCAL 

+ 

6.2.2,  7.2.2 

PLl 

+ 

CS4 

+ 

3.5 

J3 

+ 

(tables,  i.e.,  1-dim  arrays  of  structures) 

omponents  may 

be.  • . 

CHOL 

o 

[1.2.11 

IROmAN 

o 

13-3A] 

J73C 

o 

[1.2.1  (tables,  blocks)] 

of  any  scalar 

type 

CHOL 

+ 

IROIMAN 

+ 

3-3B 

J73C 

+ 

J731 

+ 

2. 1.5. 6,  2. 1.5. 7 

PASCAL 

+ 

6.2.2 

PL  I 

+ 

4.2.2 

CS4 

+ 

3.5.1 

J3 

+ 

2472. 1-. 2,  2474.1 

of  array  type 

CHOL 

+ 

IROlWAN 

+ 

3-3B 

J73C 

+ 

J731 

+ 

2.1.6  (in  blocks  only) 

PASCAL 

+ 

6.2.2 

PLl 

+ 

4.2.2 

CS4 

+ 

3.5.  1 

J3 

+ 

2474.2  (1-dim  only) 

of  structure 

type 

CHOL 

+ 

IROltlAN 

+ 

3-3B 

J73C 

+ 

J731 

+ 

2.1,6  (in  blocks  only) 

PASCAL 

+ 

6.2.2 

PLl 

+ 

4.2.2 

CS4 

+ 

3.5. 1 

J3 

- 

C-307 


Structure  L)ata  Type 


1581  A label  type 

CHOL 

IKOrtlAN  - 51) 

J73C 

.I7J1 

PASCAL 

PLI  +4.2.2 

CS4 

J3 

1582  4 procedure  type 

CHOL  + 

IROttlAN  - 5D 
J7  3C  + 

J73I 

PASCAL 

PLI  +4.2.2 

CS4 

J3 

1583  4 read-only  (unevaluated)  expression  type 

CHOL 

IROtWAN  + 3-3G 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 

1584  4 union  type 

CHOL  + (variant  records) 

IROr/IAN  + 3-3B,  3-3H  (variant  records  are  required) 
J73C  + (variant  records,  overlays  in  blocks) 

J73I  + 2.1.6  (overlays,  in  blocks  only) 

PASCAL  + (variant  records) 

PLI 

CS4  + 3.5.1 

J3 

1585  4 other  types 


CHOL 

+ 

(Bit  string,  character  string) 

IROlWAN 

+ 

3-3B 

J73C 

+ 

(bit  string,  character  string) 

J73I 

- 

PASCAL 

+ 

6.2.2  (set,  file) 

PLI 

+ 

4.2.2  (file,  area,  format) 

CS4 

+ 

3.5.1  (set,  matrix,  vector) 

J3 

+ 

2472. 1-. 2,  2474.1  (dual,  character  string) 

C-308 


Structure  Data  Type 


1S86  4 


1587  4 


1588  4 


1589  5 


1590  5 


any 

specifiable  type  (of  variables) 

CHOI, 

+ 

IKOIMAN 

+ 3-3B,  3-31 

J7JC 

+ 

J73I 

+ 2. 1.5,6,  2. 1.5. 7,  2 

PASCAL 

+ 6.2.2 

PL  I 

+ 4.2.2 

CS4 

+ 3.5.1 

J3 

- 2472, 1-.2.  2474, 1 

filler  fields 

permi tted 

CHOL 

o 

IRDIWAN 

+ llA,  12C 

J73C 

o 

J73I 

- 

PAS.,AI, 

- 

PLl 

- 

CS4 

- 

J3 

- 

serial  vs.  parallel  structure 

CHOL 

+ 

IKOtWAN 

+ 3-3B,  IIA,  12C 

J73C 

+ 

J731 

+ 

PASCAL 

+ 

PL  I 

+ 

CS4 

+ 

J3 

+ 

as 

in  PL/I 

CHOL 

o 

IROIWAN 

0 3-3B,  llA,  12C 

.I73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

+ 4.2.2,  4.2.3,  6.2,  ( 

CS4 

- 

J3 

- 

as 

in  JOVIAL 

CHOL 

o 

IROrWAN 

o llA,  12C 

J73C 

+ 

J73I 

+ 2.  1.5.4 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

+ 2473.3 

C-309 


I 


Structure  Data  Type 


l‘)91  5 as  in  PASCAl. 

CHOL  o 

IKOrMAN  o IIA 

J73C 
J73I 

PASCAD  + 6,2.2,  6.2.1,  7.2.2,  7.2.1 
PL  I 

CS4  + 3.5.1,  3.4,1,  3. 5. 3.1,  3. 4. 3.1 

J3 

1592  3 structure  component  names  must  be  mutually  distinct... 

CHOL  o (1.2.1) 

IKOlilAN  . 3-3A 

J73C  o [1.2.1  (tables,  blocks)] 

.1731  1.3.3,  2.1.5,  2.  1.6 

J3  2489 

1593  4 for  immediate  field  names  of  a (sub)  structure 

CHOL  + 

IKONMAN  o [3-3A] 

J 7 iC  + 

J73I  + 2. 1. 5,6,  2.  1.5. 7,  2.1.6 

PASCAL  + 6.2.2 

PLl  + 5.1,  6.4,  6.5 

CS4  + 3.5.1 

J3  + 2472. 1-, 3,  2474. l-,2 

1594  4 for  each  variant's  immediate  field  names 

CHOL  + 

IKOMiAN  o [3-3A] 

J73C  + 

J73I  + 2. 1.5. 7,  2.1.6 

PASCAL  + 6.2.2 

PL  I n 

CS4  n 

.13  + 2472. 5-.  10,  2474 

1595  4 for  all  variant's  immediate  field  names 

CHOL 

1R01*1AN  o [3-3A] 

J73C 

J73I  + 2. 1.5, 7,  2.1.6 

PASCAL  + 6.2.2,  U7. 1 

PLI  n 

CS4  n 

.13  + 2 472, 5-.  10,  24  74 


C-310 


Striic  tiirt*  Data  Typo 


1596  U 


1597  4 


1598  3 


1599  4 


1600  4 


withlt.  a major  stnicLuro 


CHOI, 

- 

IK  UNMAN 

o 

11-3A] 

J 7 3C 

- 

J7JI 

+ 

2. 1.5.6,  2.  1.5. 7,  2.1.6 

KASCAl, 

- 

PI.  I 

- 

CS4 

- 

J3 

+ 

2472,  2474,  2476 

within  distinct 

major  structures 

CIIOL 

- 

IROM'IAN 

o 

(3-3A] 

J73C 

- 

.17  31 

a 

1.3.3,  2.  1.5,6,  2. 1.5. 7,  2.1.6 

PASCAL 

- 

PL  I 

- 

CS4 

- 

J 1 

+ 

2471-6 

variant  structures 

CHUL 

+ 

lKOf*1/\N 

■t 

3-3H 

.I73C 

+ 

(only) 

J73I 

+ 

2.  1.5. 7,  2.1.6  (via  overlays. 

PASCAL 

+ 

6.2.2 

PLl 

- 

CS4 

- 

J3 

+ 

2472.5-. 10,  2474  (via  overlays 

tail  type  si 

gnified  with  tag  bits 

CHUL 

+ 

lRomA.N 

+ 

3-311,  3-30 

.J73C 

+ 

J73I 

- 

PASCAL 

+ 

6.2,2 

PL  I 

n 

CS4 

n 

.13 

- 

tag  storage 

position  under  programmer  control 

CHUL 

lK()m/\N 

+ 

llA,  12C 

.1  7 3C 

+ 

J73I 

n 

PASCAL 

- 

6.2.2  (partly) 

PL  I 

n 

CS4 

n 

.13 

n 

no  tag  field) 


, no  tag  field) 


C-311 


r 


Structure 


Oata  Typ*-' 


IbOl 


lb02  ^ 


1603 


. not  be  stored 
taR  need  not 

CHOb  + 

imitWAN  ■*■ 

J73C  + 

PASCAb  + 

Pbl  " 

CSA  ^ 

M " 

. "taRless"  structures 

, .,f-ri2SS  to  taRl 
safe  acces:^ 

J73C 

J731 

PASCAb 

Pbl  ” 

CSA  ^ 

cess  to  "taRged'’  structures 

, unsafe  access 

CHOb  - 

lHOf»fAN  - 
J73C 

J731  ".72 

Pbl 

CSA  " 

.13  " 

, rvoe  checking 
, Melt  run-tinn;  type 
, - no  impficlt 

■*  “*  rWilb  ^ 


CHOb 

IKOlMAN 

+ 10,  bC 

J73C 

J731 

PASCAb 

+ 

+ 7 • 2 • 2 , 

Pbl 

n 

eSA 

n 

Ji 

+ 

IRDUfAN  o l3-dAl  only) 

J73C  ^ 2 1 (compl)e  time  bounds  only) 

b 2*  ccnplle-tlme  constant 

PASCAb  - b-^-‘  ' 

Pbl  nstant  bounds  only) 

OS'.  * „„-6  (C0.pue  tt.« 


C-3b2 


I 


Structure  Data  Type 


ISOl  4 tag  need  not  be  stored 
CHDL  + 

IROtWAN  + 3-3G 
.I73(;  + 

J73I  n 
PASCAI,  + 6.2.2 
PI,  I n 

(;S4  n 

J3  n 

1602  4 safe  access  to  "tagless"  structures 

CHOI.  + 

IRor^lAN  + 3B,  6(; 

J73C  + 

J73I 
PASCAL 
PL  I n 

CS4  n 

J3 

1603  4 unsafe  access  to  "tagged"  structures 

CHOL 

IROI*1AN  - 3B 
J73C 

J73I  n 

PASCAL  + 7.2.2 

PLl  n 

CS4  n 

.13  n 

1604  4 no  Implicit  run-tIme  type  checking 

CHOL  + 

IRONMAN  + ID,  6C 

J73C  + 

J73I  + 

PASCAL  + 7.2.2,  6.2.2 

PLI  n 

CS4  n 

J3  + 

1605  3 run-time  specification  of  bounds  and  lengths 

CHOL  + 

IRoMiAN  o [3-3A] 

J73C  + 

J7il  - 2. 1.3. 3 (compile  time  constant  bounds  only) 

PASCAL  - 6.2.1  (corap  i 1 e-t  line  constant  bounds  only) 

PLI  + 

CS4  + 

J3  - 2471-6  (compile  time  constant  bounds  only) 


C-312 


Structure  Data  Type 


1606  4 


1607  4 


1608  4 


1609  4 


1610  3 


same  as  array  bounds 


CHOI, 

+ 

IKOt^lAN 

+ 

3-3B.  3-31),  3-31 

J 7 3C 

+ 

J73I 

+ 

2.1.6  (blocks  only) 

FASCAI, 

+ 

6.2.1,  6.2.2 

IM.l 

+ 

4.3.2 

CS4 

+ 

3.5.1,  3.4.1 

JJ 

- 

2468. 1 , 2474.2 

same  .is  for  sc.ilar  strings 
CHOI,  + 


1ROM3AN 

+ 3-314,  3-31),  3-31 

J73C 

+ 

J731 

+ 2, 1.5.6,  2.1.5. 7,  2.1.6 

PASCAL 

+ 6.2.1,  6.2.2 

PI,1 

+ 4.3.2 

CS4 

+ 3.5.1,  3.6.  1 

.13 

+ 2463.12,  2464.1,  2472.1,  2474.1 

string  and  array  bijunds  specified  similarly 

CHOI. 

+ 

IR01M,VN' 

+ 3-314,  3-30,  3-31 

.I73C 

+ 

J731 

+ 2, 1.5.6,  2. 1,5. 7,  2.1.6 

PASCAL 

+ 6.2,1,  6.2.2 

PI.l 

+ 4.3.2 

CS4 

+ 3.5.1,  3.4.1,  3.6.1 

J3 

- 2474. 1-. 2 

explicitly  stored  bounds  and  lengths  within  structure 

CHOI, 

+ 

IR0^^1,^N 

+ 121),  3-3B,  3-3B 

.173C 

+ 

J731 

- 

PASCAL 

- 

PL  I 

+ 4. 3. 2. 5 

CS4 

- 

J3 

- 

packing  attributes 

CHOI, 

o [1.2.1] 

IROMIAN 

o [3-3A] 

J73C 

o (1.2.1  (tables,  blocks)] 

C-313 


Structure  Data  Type 


1611  4 


1612  5 


1613  5 


1614  5 


1613  5 


machine- independent 


CHOL 

+ 

IRONMAN 

+ 

1 IB, 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 

6.2 

PL  I 

+ 

4.3.  1 

CS4 

- 

.13 

+ 

1 IF 


different  for  different  substructures 


CHOL 

+ 

IROlWAN 

o 

(IIB,  12C,  IIF) 

J73C 

+ 

J73I 

+ 

2.1.6,  2. 1.5. 5 

PASCAL 

+ 

6.2 

PLI 

+ 

4. 3. 1.2 

CS4 

- 

J3 

n 

tight 

CHOL 

+ 

IROIWAN 

o 

[IIB,  I2C,  IIFJ 

J73C 

+ 

J73I 

- 

PASCAl. 

7 

PLI 

- 

CS4 

- 

J3 

- 

dense 

CHOL 

+ 

IROM1AN 

o 

[IIB,  12C,  IIF] 

J73C 

+ 

J73I 

+ 

2.  1.5.5 

PASCAL 

7 

PLI 

+ 

5.4.52,  4.3.  1.2 

CS4 

- 

J3 

+ 

2471. 6-. 7,  2473.5 

med ium 

CHOL 

+ 

IROHIAN 

0 

[IIB,  12C,  IIF] 

J73C 

+ 

J73I 

+ 

2. 1.5.5 

PASCAL 

7 

PLI 

- 

CS4 

- 

J3 

+ 

2471. 4-. 5,  2471.7, 

C-314 


Structure  Data  Type 


1616  5 unpacked 


CHOL 

+ 

IROrWAN 

o 

[IIB,  12C,  IIP] 

J73C 

+ 

J73I 

+ 

2. 1.5. 5 

PASCAL 

+ 

6.2 

PLI 

+ 

5.4.1,  4.3. 1.2 

CS4 

+ 

3.5. 1 

J3 

+ 

2473. 5 

1617  5 degree  of  packing  Is  implementation  defined 

CHOL 

IKOIMAN  o [IIB,  12C,  IIF) 

J73C 

J73I 

PASCAl.  +6.2 
PLl  +4.3.1 

CS4  + 

J3 

1618  4 machine-dependent  packing 

CHOL  + 

IRO^MAN  + 1 lA,  12C 
J73C  + 

J73I  + 2. 1.5. 7 

PASCAL 

PLI 

CS4  + 8. 1 

J3  + 2474-5 

1619  5 separated  from  logical  structure 

CHOL  o 

IROltlAN  + HA,  12C 

J73C 

J731 

PASCAL  n 

PLI  n 

CS4  + 8. 1. 1 

J3 

1620  5 overlaying  forbidden 


CHOL 

- 

IROlWAN 

+ 

IB,  3-3H 

J73C 

- 

J73I 

- 

2.1.5. 7.2 

PASCAL 

n 

PLI 

n 

CS4 

- 

8.1.1 

J3 

- 

2474-5 

C-315 


Structure  Data  Type 


1621  4 programmer-definable  access  and  update 

CHOL  + 

IROlWAN  + 3-3A,  7A 

J7JC 

J73I 

PASCAL 

PLI 

CS4 

J3 

1622  3 constants 

CHOL  + 

IROrHAN  o (3-3AJ 
J73C  + 

J73I 

PASCAL 

PLI 

CS4  + 

J3 

1623  4 structure  literals  (list  of  element  expressions) 

CHOL  + 

IKOrWAN  + 3-3C,  5E,  3-3J 
J73C  + 

J73I 

PASCAL 

PLI 

CS4  + 3. 5. 3.4 

J3  - 2433. 5-. 6 (except  0 denotes  all  zero  bits) 

1624  5 component  names  specified 

CHOL  o 

IKOIWAN  o [3-3C,  5E,  3-3 J] 

J73C  o 

J731  n 

PASCAL  n 

PLI  n 

CS4  + 3.5. 3.4  (required) 

J3  n 

1625  4 mnemonic  names  can  be  specified 

CHOL  + 

IR07WAN  + 5A 

J7JC  + 

J73I 

PASCAL  - 5 

PLI 

CS4  +2.3 

J3 


C-316 


Structure  Data  Type 


1636  4 


1637  4 


1638  3 


1639  4 


1640  4 


Inlt.  attribute  specified  separately  with  each  field 


CHOL 

IROIWAN  o 3-3C,  5E 

J73C  + 

J73I  + 

PASCAL 

PLI  + 5.4.25 

CS4 

J3  + 

structure  valued  expression  specified,  used  directly 


CHOL 

+ 

IROMIAN 

+ 3-3F,  3-3C,  5E 

.I73C 

+ 

J731 

- 

PASCAL 

- 

PLI 

- 5.4.25 

CS4 

+ 3. 5. 3.4 

J3 

- 

;ures  passed  as  parameters 

CHOL 

+ 

IROlWAN 

+ 7G 

J73C 

+ 

J73I 

+ 2.2 

PASCAL 

+ 10,  9.1.2,  11, 

PLI 

+ 6.  10 

CS4 

+ 5.1.1 

J3 

+ 2446,  2484 

in  declaration 


exact  match  required  (structuring,  component  types,  bounds,  lengths) 


CHOL 

+ 

IROHiAN 

- 7H,  3-3H,  7G 

J73C 

+ 

J73I 

+ 2.2. 3.2 

(but  not  enforced) 

PASCAL 

? 

PLI 

- 6.10.1, 

6. 10.2 

CS4 

+ 5. 1.1.1 

(REF,  NAME  parameters) 

J3 

+ 2446.7 

:tual  bounds/ lengths  used  for  formal  bounds/lengths 

CHOL 

+ 

IROlWAN 

+ 7H,  7G 

J73C 

+ 

J731 

- 

PASCAL 

- 10,  9.1 

.2 

PLI 

+ 6.  10.3 

CS4 

+ 3.5.1, 

3.4.1,  3.6.1 

J3 

- 

C-319 


Structure  Data  Type 


1641  4 safe  match  permitted 

CHOL 

IROlilAN  o 7H,  3-3H,  7G , 3-3F 

J73C 

J731 

PASCAL  ? 

PLI  - 6. 10. 1,  6. 10.2 

CS4  + 5. 1.1.1  (COPY  parameters) 

J3 

1642  4 packing  conversions  permitted 

CHOL 

IROfMAN  + IIB 

J73C 

J73I 

PASCAL  ? 

PLI  + 6. 10. 1 

CS4 

J3 

1643  4 implicit  conversions  permitted  on  components 

CHOL 

IROIWAN  - 3B,  7G 
.J73C 

.1731  - 2.2. 3.2 

PASCAL  ? 

PLI  + 6.10. 1 , 6. 10.2 

CS4  + 5. 1.1.1  (COPY  parameters) 

J3  - 2446.7 

1644  4 component  types  must  match 

CHOL  + 

IROM1AN  + 3B,  7G 

J73C  + 

J73I  + 2. 2. 3. 2 

PASCAL  ? 

PLI  - 6.10.1,  6.10.2,  7.1.2,  7.1.3 

CS4  - 5. 1.1.1,  3. 5. 3. 2 (COPY  parameters) 

.13  + 2446.7 

1645  4 component  names  must  match 


CHOL 

+ 

IROWIAN 

+ 

3-3F,  7G 

.J73C 

+ 

(if  RESTRICTED) 

J731 

- 

2. 2. 3. 2 

PASCAL 

? 

PLI 

- 

6.10.1,  6.10.2, 

CS4 

+ 

5. 1.1.1,  3.5.3. 

J3 

7 

2446. 7 

C-320 


Structure  Data  Type 


1646  4 


lo47  4 


1648  4 


1649  4 


1650  3 


structuring  must  match 


CHC.L 

+ 

IKOt^l  AN 

+ 

3-3K,  7C 

J73C 

J731 

+ 

2.2. 3.2 

PASCAL 

7 

PLl 

+ 

6.10.1,  6.10.2,  7.1.2,  7. 

CS4 

+ 

5. 1. 1.  1,  3.  5.  3.2  (COPY  pa 

J3 

+ 

2446. 7 

! rules  as  in  assignment  statements 

CHOL 

+ 

IKOtWAN 

+ 

IE,  7C,  3-3F 

J73C 

+ 

J731 

n 

(only  tables  and  blocks,  i 

PASCAL 

7 

PLl 

+ 

6.10.  1,  6. 10.2,  12.2 

CS4 

+ 

3. 1.1.1  (COPY  parameters) 

J3 

n 

(only  tables,  not  entries 

; substructure  as  actual  parameter 

CHOL 

+ 

I KOMI  AN 

+ 

3-3H,  3-3F 

J73C 

+ 

J73I 

+ 

2.2, 3.2,  2.1.6  (blocks) 

PASCAL 

+ 

7.2.2,  9.1.2,  10 

PLl 

+ 

6. 10. 1 , 6.10.2,  6.4 

CS4 

+ 

3. 5. 3.1,  3.1.1 

J3 

n 

i scalar 

to  a structure  parameter 

CHOL 

- 

IROtMAN 

- 

3-3F 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLl 

+ 

6.10.1,  6.10.2,  9.3 

CS4 

- 

J3 

- 

nable  as 

f unct Ion  values 

CHOL 

- 

IROtWAN 

+ 

70,  120 

J73C 

- 

J731 

- 

2.2.2 

PASCAL 

- 

11 

PLl 

+ 

12.21,  5.4.47,  6.7 

CS4 

+ 

5.1 

,J3 

- 

2485.3 

C-321 


Structure  Data  Type 


1651  4 


1652  3 


1653  4 


1654  4 


1655  3 


e f f ic lent ly 


CHOL 

n * 

IROtWAN 

+ 7D 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

7 

CS4 

7 

J3 

n 

structures  accessed  only  by  pointer  across  procedures 


CHOL 

+ 

IROIWAN 

- 

3-3H 

J73C 

+ 

J73I 

- 

PASCAL 

+ 

PL  I 

- 

CS4 

- 

J3 

n 

actual  parameters 

CHOL 

- 

IROMIAN 

n 

J73C 

- 

J731 

- 

2.2. 3.2 

PASCAL 

- 

9.1.2,  10 

PLl 

- 

6. 10.  1,  6. 

CS4 

- 

5.1.1 

J3 

n 

function  values 

CHOL 

+ 

IROlWAN 

n 

.J73C 

+ 

J731 

n 

PASCAL 

+ 

1 1 

PLl 

- 

5.4.47 

CS4 

- 

5.1.1 

J3 

n 

;omponent  sel 

ection 

CHOL 

+ 

IROMIAN 

+ 

3-3C 

J73C 

+ 

.1731 

+ 

4.11 

PASCAL 

+ 

7.2.2 

PLl 

+ 

6.4,  6.5 

CS4 

+ 

3. 5. 3.1 

J3 

+ 

2424,  2471 

C-322 


Structure  |)ata  Type 


lb5f)  4 qualified  names... 

CHOI.  + 

IROlWAN  . J-3C 

J7iC  + 

J7JI 

PASCAL  + 7.2.2 

PL  I + 

CS4  + 3.S.'3.  1 

J3 

1657  5 complete  qualification  required 

CHOL  + 

IROrWAN  o 13-3C] 

J73C 

J73I 

PASCAL  + 7.2.2 
PL  I 

CS4  + 3.5. 3. 1 

.13 

1658  5 partial  qualification  permitted 

CHOL 

o r3-3Cl 
J73C  + 

J73I 

PASCAL  - 7.2.2 

PLl  + 6.4,  6.5 

CS4  - 3.5. 3. 1 

J3 

1659  5 have  at  most  two  elements 


CHOL 

- 

IKOrtlAN 

(J 

13-3C] 

J73C 

- 

J73I 

- 

PASCAL 

- 

6.2.2, 

7.2.2 

PLl 

- 

CS4 

- 

3.5.1, 

3. 5. 3.1 

J3 

- 

1660  5 not  supported,  even  with  identical  component  names 
CHOL 

I KOMI  AN  o [3-3C] 

J73C 

J73I  + (no  identical  component  names) 

PASCAL 

PLl 

CS4 

.13  + (no  identical  component  names) 


C-32  3 


Structure  Data  Type 


1 661  A nested  arrays 

CHOL  + 

IRO^WAN  + 3-3B 

J73C  + 

J731  + 2.1.6  (in  blocks  only) 

PASCAL  + 6.2.2 

PLl  +6.4 

CS4  + 3.5.1 

J3  + 2474.2  (string-items  in  tables) 

1662  5 subscripts  can  be  collected 

CHOL  o 

IROlWAN  o 13-3B] 

J73C 

J731 

PASCAL  - 7.2.1,  7.2.2 

PLI  +6.4 

CS4  - 3.5.3. 1,  3.4.3. 1 

J3 

1663  5 subscripts  must  be  collected 

CHOL  o 

IROIWAN  o [3-3B] 

J73C  + 

J731  + 4.11 

PASCAL 

PLI 

CS4 

J3  + 2474.2 

1664  4 substructures  may  be  selected 

CHOL  + 

IROrtlAN  + 3-3C 

J73C  + 

J73I  + 2.1.6,  4.11  (of  blocks  only) 

PASCAL  + 7.2.2 

PLI  + 6.4 

CS4  + 3.5.3. 1 


1665  5 substructures  permitted  wherever  structures  permitted 
CHOL  + 

IROHiAN  + 3-3C,  3-3B,  7F 
J73C  + 

J73I  + 

PASCAL  + 7.2.2 
PLI  +6.4 

CS4  + 3.5. 3. 1 

J3  n 


C-324 


Structure  Data  Type 


1666  6 as  sources 

CHOI.  + 

IROt^lAN  + i-jC,  'i-3R,  7F 

.I7i(;  + 

J731  + 

I’ASCAI.  + 7.2.2 

PLl  + 6.4 

CS4  + 3 . 5. 3. 1 

J3  n 

1667  6 as  targets 

CHOI.  + 

IR0^^1AN  + 3-3(:,  3-3b,  7F 

J73C  + 

J73I  + 

PASCAl.  + 7.2.2 

PI. I + 6.4 

CS4  + 3. 5. 3. 1 

.13  u 

166H  4 multiple  selection  of  an  array  of  fields  from  an  array  of  structures 
CHOL 

IKOniAN  ? 3-3B,  3-3C,  3-3E 

.J73C 

J731 

PASCAl.  - 7.2.1,  7.2.2 

PLl  +6.4 

CS4 
J3 

1669  4 object  selected  from  may  be  yielded  by  a structure  valued  expression 

CHOL 

IRtMIAN  + 3-3C 

J73C 

,1731 

PASCAL  + 7.2.2 

PLl  - 6.4 

CS4  + 3 . 5 . 3 . 1 

J3 

1670  4 selection  notation  distinct  from  procedure  invocation 

CHOL  o (Lean  to  -) 

IR0r»lAN  o [3-3C] 

J73C  o (lean  to  -) 

J7JI  n 

PASCAL  + 7.2.2,  9.1.2 

PLl  + 6.4,  6. 7 

CS4  + 3. 5. 3.1,  5.2 

J 3 n 


C-325 


Structure  Data  Type 


1S71  4 WITH  blocks 
CHOL 

IHOrMAN  o (3-3C] 

J73C 

J73I 

PASCAL  + 9. 2. A 

PLI 

CSA 

J3 

1672  3 structures  of  character  strings  as  a scalar  string 

CHOL  + 

IROfriAN  - 3-3C 

J73C  + (also  via  overlays) 

J73I  + 2. 1.5. 7 (via  overlays) 

PASCAL 

PLI  + 13.1.15,  12.2,  A. 3. 3.6 

CSA 

J3  + 2A72.5-.10,  2A7A  (via  overlays) 

1673  3 structures  of  bit  strings  treated  as  a scalar  string 


CHOL 

IROIMAN 

n 

.I73C 

+ 

(also  via  ovetlays) 

J73I 

+ 

2. 1.5. 7 (via  overlays) 

PASCAL 

n 

PLI 

+ 

13. 1.15,  12.2,  A. 3. 3. 6 

CSA 

n 

.13 

n 

167A  3 SIZE  function 

CHOL  + 

IKOlWAM  o 3-3C 

J73C  + 

J731  + A. 10. 10 

PASCAL 

PLI  + 13.6.16 

CSA 

J3 

1675  3 component-wise  scalar  operations 
CHOL 

IRONMAN  - 3-3C,  7A 

,I73C 

J73I 

PASCAL 

PLI  + 7.1.2,  7.1.3 

CSA 

J3 


C-326 


Structure  Data  Type 


1676  4 arithmetic  operations 

CHOI,  n * 

IROmAN  n * [3-3C,  7A] 

J73C  n * 

J731 

PASCAL 

PLI  + 7.3.1 

CS4 
J 3 

1677  4 relational  operations 

CHOI.  n * 

iROM3AN  n * [3-3C,  7A] 

J 7 3(:  n * 

J73I 

PASCAI, 

PLI  + 7.3.4 

CS4 

J3 

1678  4 implicit  conversions 

CHOL  n * 

IROMIAN  n * 3B 

J73C  n * 

J73I 

PASCAL 

PLI  + 7.  1.2,  7. 1. 3 

CS4  - 

.13 

1679  4 explicit  conversions 

CHOL  n * 

IROIHAN  n * [3-3C,  7A] 

J73C  n * 

J73I 

PASCAL 

PLI  + 1 3. 1 , 13.2 

CS4 

J3 

1680  4 exact  match  required  (structuring,  component  names  and  types) 

CHOL  n 

IROM3AN  n 3-3F 
J73C  n 

J731  n 

PASCAL  n 

PLI  - 7.1.2,  7.1.3,  9.3 

CS4  n 

J 3 n 


C-32  7 


Structure  Data  Type 


1681  4 


1682  4 


1683  4 


component  types  must  match 


CHOL 

n 

IROIMAN 

n 

* li-3C,  7A) 

J73C 

n 

J731 

n 

PASCAL 

11 

PLI 

- 

7.1.2,  7.1.3, 

CS4 

11 

J3 

n 

component  tiames 

must  match 

CHOL 

n 

IROMiAN 

n 

* [3-3C,  7A) 

J73C 

n 

.1731 

n 

PASCAI, 

n 

PLI 

- 

7.1.2,  7.1.3, 

CS4 

11 

J3 

n 

structuring 

must 

natch 

CHOL 

n 

IROlWAN 

n 

* (3-3C,  7AJ 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 

7.1.2,  7.1.3, 

CS4 

n 

.13 

n 

1684  3 


relational  operations 


CHOL 

IKOlWAN 

J73C 

J73I 

PASCAL 

PL  I 

CS4 

J3 


7A  ( i . e.  , 

4.11,  4.6 
8.1.4 

3. 5.4. I 
2437. 1-. 2 


by  extension) 

(table  entries  only) 


2439. 1 


C-328 


* 


Structure  Data  Type 


1685  4 equality/inequality 

CHOL  + 

IKOlWAN  + 7A 

J73C  + 

J73I  + 4.6,  5.2.2,  4.11 

PASCAL 

PLI 

CS4  + 3. 5.4.  1 

J3  + 2437. 1-. 2,  2439.1  (pads  shorter  entry  on  left  with 

zero  bits) 

1686  4 algebraic  comparisons 

CHOL 

IROKIAN  + 7 A 

J73C  + (UNSPEC  bit  string,  unless  RESTRICTED) 

J73I  + 4.6,  5.2.2,  4.11 

PASCAL 

PLI 

CS4 

J3 

1687  3 assignment 

CHOL  + 

IROIWAN  + 3-3C,  3-3F,  5F 
J73C  + 

J731  + 3.3,  4.11  (table  entries  only) 

PASCAL  + 9.1.1 

PLI  + 12.2 

CS4  + 4.2,  3. 5. 3. 2 

J3  + 2442  (of  entries,  but  not  tables) 

1688  4 exact  match  required  on  component  types 

CHOL  + 

1R0^MAN  + 3-3F 

J73C  + (if  RESTRICTED) 

J73I 

PASCAL  + 9.1.1 

PLI  - 12.2 

CS4  - 3. 5. 3. 2 

J3 


C-329 


Structure  Data  Type 


1689  4 


1690  4 


1691  4 


1692  4 


Implicit  conversion  permitted  on  components 


CHOL 

- 

IROIMAN 

- 

3B 

J73C 

+ 

(USPEC  bit  string,  unless  RESTRICTED) 

J73I 

+ 

4.11  (treated  as  UNSPEC  bit  string) 

PASCAL 

- 

PLI 

+ 

12.2 

CS4 

+ 

3.5. 3.2  (precision) 

J3 

+ 

2442.6  (truncate/pad  on  left  with  zero 

conversions 

; as  in  scalar  assignments 

CHOL 

+ 

(i.e.  , none) 

IROlWAN 

+ 

3B,  3-3C,  3-3F  (i.e.,  none,  except  for 
accuracy  and  fixed  pt.  range  (size)) 

J73C 

+ 

(i.e.,  none  if  RESTRICTED) 

J73I 

- 

PASCAL 

- 

PLI 

+ 

12.2 

CS4 

+ 

3.5. 3.2  (precision) 

J3 

- 

packing  conversions  permitted 
CHOL 

IROIWAN  + I IB 

J73C 

J731 

PASCAL 

PLI  + 12.2 

CS4 

J3 


component  names  must  match 


Ci:OL 

+ 

IROIWAN 

+ 

3-3F 

J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

PASCAL 

+ 

9.  1.  1 

PLI 

- 

12.2 

CS4 

+ 

3. 5. 3.2 

J3 

- 

C-330 


Structure  Data  Type 


1693  4 structuring  must  matcli 


CHOL 

+ 

IROrWAN 

- 

3-3F 

J73C 

+ 

(if  RESTRICTED) 

J731 

- 

3.3,  4.11 

PASCAL 

+ 

9.1.1 

PLI 

+ 

12.2,  9.3 

CS4 

+ 

3.5. 3.2 

J3 

- 

2442.6 

1694  4 BY  NAME 

CHOL 

IKOIWAN  - 3-3F 

J73C 

J73I 

PASCAL 

PLI  - 12.2 

CS4 

J3 


1695  4 scalar  source  assigned  to  each  element  of  target  structure 
CHOL 

IRO^WAN  - 3-3F,  3B 

J73C 

J73I 

PASCAL 

PLI  + 12.2,  9.3 

CS4 

J3 


1696  3 expression  evaluation... 

CHOL  o [1.2.1] 

IROMIAN  . 3-3C 

J73C  o [1.2.1  (tables,  blocks)] 

J3  + 2430 


1697  4 implicit  conversion  in  evaluating  operands 


CHOI. 

- 

IROtWAN 

o 

[3-3C] 

J73C 

+ 

(UNSPEC  bit  string,  unless  RESTRICTED) 

J73I 

+ 

4.11  (treated  as  UNSPEC  bit  string) 

PASCAL 

- 

8 

PLI 

+ 

7.1.2,  7.1.3 

CS4 

- 

J3 

+ 

(truncate/pad  on  left  with  zero  bits) 

C-331 


Structure  Data  Type 


1698  5 scalar  expanded  to  structure 

CHOL  n * 

IROIMAN  - 3B 

J73C 

J731 

PASCAL 

PLI  + 7.1.2,  7. 1.3,  9.3 

CS4 

J3 

1699  5 packing  conversions 

CHOL  n * 

IROIWAN  + llB 

J73C 

J73I 

PASCAL 

PLI  + 7.1.2,  7.1.3 

CS4 

J3 

1700  4 evaluation  order  of  operands... 

CHOL  o [1.2.1] 

IKOfflAN  o [3-3CJ 

J73C  o [1.2.1  (tables,  blocks)] 

1701  5 strictly  lef t-to-right 

CHOL 

IROMiAN  o [3-3C] 

J73C 

J73I 

PASCAL 

PLI 

CS4  + 3.0 

J3  + 2431 

1702  5 lef t-to-right  within  equal  precedence 

CHOL 

1ROM1AN  o [3-3C] 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 


C-332 


Structure  Data  Type 


1 703  5 


1704  3 


1 705  4 


1706  4 


1 707  4 


order  in)t  specified 


C.HOL 

+ 

IROrWAN 

o 

1 3-3C 

J73C 

+ 

J731 

+ 

4.8.3 

PASCAL 

+ 

8 

PLI 

+ 

7.1.4 

CS4 

- 

J3 

- 

constant  expression  evaluation 
CHOL  + 

IRt)M1AN  o [3-3A] 

J 73C  + 

J73I 
PASCAL 
PLI 
CS4  . 

J3  \ - 

> 

component  sel^s^ion 
CHOL 
IKOWAN 
J73(: 

J73I 
PASCAL 
PLI 
CS4 

I I 


SIZE 

CHOL  + 

IROIMAN  o 3-3C,  4F. 

.I73C  + 

J73I 

PASCAL  n 

PLI 

CS4  n 

J3  n 

conponent-wise  scalar  operations 
CHOL  n 

IROfMAN  n 

.J73C  n 

J73I  n 

PASCAL  n 

PLI 

CS4  n 

.13  n 


C-333 


Structure  Data  Type 


170«  A 


1 709  4 


1710  3 


1711  4 


1712  4 


relational  operations 
CHOI,  + 

IRIWAN  n 

.I73C  + 

.1731 

PASCAI,  n 

PLI  n 

CS4 
J3 

access  read-only  initialized  structure 


CHOI, 

+ 

IROIWAN 

+ 5A 

.J73C 

+ 

J731 

n 

PASCAL 

n 

PH 

n 

CS4 

- 

J3 

n 

explicit  conversions 
CHOI, 

IKOtWTiN  n 
J73C 
J73I 
PASCAI, 

PLI 

CS4 

J3 

scalar  expanded  to  structure 
CHOI,  n * 

IROlWAN  n 
.J73C  n * 

J73I 

PASCAL 

PLI 

CS4 

J3 

packing  conversions 
CHOI,  n * 

IROM1AN  n 
J73C  n * 

J73I 

PASCAL 

PLI 

CS4 

.13 


C-334 


Structure  Data  Type 


1713  3 exception  conditions 
CHOL 

IKOrWAN  n 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


C-335 


1714  2 


1715  3 


1716  4 


'717  4 


1718  4 


Union  Oata  Type  (or  Overlays) 
Union  Oata  Type  (or  Overlays) 


CHOU 

+ 

(variant  structures) 

IROlWAN 

3-311  (variant  structures) 

J73(: 

+ 

(variant  structures,  overlays) 

J731 

+ 

1 . 5 (overlays ) 

PASOAI. 

+ 

6.2.2  (variant  structures) 

PL  I 

+ 

4.3.3  (string  overlay  defining) 

CS4 

+ 

3.7  (union  type) 

J3 

+ 

2465  (overlays) 

mechanism. . . 

CHOL 

o 

[(variant  structures)) 

IKOIM  AN 

o 

[3-311  (variant  structures)) 

.1730 

o 

[(variant  structures,  overlays)) 

union  type  is 

distinct  irom  other  types 

OHOL 

- 

IROtMAN 

- 

3-311 

.1  730 

- 

-1731 

- 

PASOAL 

- 

PL  I 

- 

0S4 

+ 

3.7.  1 

.13 

- 

accompl ished 

by 

explicit  overlay  defining  or  equivalencing 

OllOL 

+ 

(By  use  of  escape  hatch) 

IROtMAN 

- 

3-311 

.1730 

+ 

.1731 

+ 

1.5 

PASCAL 

- 

I’Ll 

+ 

4.  3.3.6 

0S4 

- 

J3 

+ 

2465 

accomp 1 ished 

by 

implicit  overlay  defining  or  equivalencing 

CHilL 

- 

1R(M1  AN 

o 

[3-311  (variant  structures)) 

J73C 

- 

J731 

- 

PASCAL 

- 

PL  I 

- 

OS  4 

- 

.13 

- 

0-336 
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1719  A accomplished  by  (untyped)  pointers  and  template  (based)  variables 

CHOL 

IKOlflAN  - 3-3U 
J7  3C  + 

J73I  + 1 .A 
I’ASCAI, 

I’Ll  +A.3.3.2 

CSA 

.13 

1720  A accomplished  by  variant  structures 

CHOL  + 

IKOM1AN  + 3-311 
J73(;  + 

.17  31 

PASCAL  + b.2.2 

PLl 

CSA 

J3 

1721  A accomplished  by  specifying  structure  field  offsets 

CHOL  + 

IkOMiAN  - llA,  3-3H,  IB 
J73C  + 

J73I  + 2. 1.5. 7 

PASCAL 

PL  I 

CSA  +8.1 

J3  + 2A7A-5 

1722  3 component  types  may  be... 

CIK)L  (variant  field  types) 

IKOfMAN  o [3-311  (variant  structures)] 

J73C  (variant  field  types,  overlaid  variable  types) 

J731  (overlaid  variable  types) 

PASCAL  (variant  field  types) 

PLI  (overlaid  variable  types) 

CSA  (union  component  types) 

J3  (overlaid  variable  types) 

1723  A any  scalar  type 

CHOL  + 

1R0M1AN  + 3-3B 

.1  7 3C  + 

1731  + 1.5,  2.1 

PASCAL  + 6.2.2 

PLl  - A. 3. 3.6  (only  bit  and  character  string) 

CSA  + 3.7.1 

J3  + 2A65.1 
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1724  4 array  type 

CHOL  + 

IK{)^^1A7J  + 3-3B 

J7  3C  + 

J73I  + 1.5,  2.1 

PASCAI-  + 6.2.2 

PLI  + 4. 3. 3. 6 (only  bit  and  character  components) 

CS4  + 3.7.1 

,13  + 2465.1 

1725  4 structure  type 

CHOL  + 

IROtWAN  + 3-3B 
J73C  + 

J73I  + 1.5,  2.1 

PASCAL  + 6.2.2 

PLI  + 4. 3. 3. 6 (only  bit  and  character  components) 

CS4  + 3.7.1 

J3  + 2465.1 

1726  4 label  type 

CHOL 

IROlflAN  - 5D 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 

1727  4 procedure  type 

CHOL  + 

IROMdAN  - 5D 
J73C  + 

J731 

PASCAL 

PLI 

CS4 

J3 

1728  4 other  non-union  types 

CHOL  + (Bit  string,  character  string) 

IROlWAN  + 3-3B 

J73C  + (bit  string,  character  string) 

J731 

PASCAL  + 6.2.2  (set,  file) 

PLI 

CS4  + 3.7.1  (set,  matrix,  vector) 

J3  + 2465.1  (dual,  character  string) 
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1 72 9 4 union  type 

CHOL  + 

Il<O^WAN  + 3-Jb,  3-3tl 
J73C  + 

J73I  + 1.5 

PASCAI.  + 0.2.2 

Pl.l  - 4. 3.  3.  3 

CS4  +3.7.1 

33  + 2465 

1730  4 any  specifiable  type  (of  variables) 

CHOL  + 

IKOMIAN  + 3-3B 

3 73C  + 

3731  ' + 1 .5,  2.  1 

PASCAL  + 6.2.2 

PLl 

CS4  + 3.7.1 

33  + 2465.1 

1731  3 equivalence  of  union  types... 

CHOL  (order  of  variants) 

IROfMAN  o 13-3H  (variant  structures)] 

373C  (order  of  variants  or  overlaid  items) 

3731  (order  of  overlaid  items) 

PASCAL  (order  of  variants) 

PLl  (order  of  DtFINEI)  declarations) 

CS4  (equivalence  of  union  types) 

33  (order  of  overlaid  items) 

1732  4 permutations  of  component  types  are  equivalent 

CHOL  + 

IK0NMA.N  + 3-3H,  3-3B 

3 7 jC  + 

3731  +1.5 

PASCAL  + 6.2.2 

PLl  + 5 

CS4  - 3.7.1 

33  + 2465.3 

1733  4 union(a,union(b,c) ) is  equivalent  to  union(a,b,c) , etc. 


CHOL 

- 

IUOM1AN 

- 

3-3H,  3-3B 

3 73C 

+ 

(overlays ) 

3 731 

+ 

1.5 

PASCAI. 

- 

6.2.2 

PLl 

n 

CS4 

- 

3.7.  1 

33 

+ 

2465 

C-339 
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1734  4 nnion(a,b,a)  is  equivalent  to  union(a,b),  etc. 

CHOL  - (unlon(a,b,a)  is  illegal) 

IKOIWAN  n 3-3H,  3-3B  (not  possible  for  variant  records) 
J73C  + (overlays) 

J73I  +1.5 

PASCAL  - 6.2.2  (union  (a,b,a)  is  illegal) 

PLl  n 

CS4  - 3.7.1 

J3  + 2465 

1735  4 some  combinations  of  component  types  are  prohibited 

CHOL 

IKOltlAN  - 3-3B,  3-3H,  3-31 
J73C 

J73I  - 1.5 

PASCAL  - 6.2.2 

PLI  + 4. 3. 3. 6 

CS4  - 3.7.1 

.13  - 2465 

1736  3 representation... 

CHOL  o [(variant  structures)] 

1K0M1AN  o [3-3H  (variant  structures)] 

J73C  (no  tag  field  for  overlays) 

J73I  (no  tag  field) 

PLl  (no  tag  field) 

J3  (no  tag  field) 

1 737  4 implicit  tag  field  signifying  current  .'■omponent  type 
CHOL 

IROfWAN  - 3-3G 
J73C 

J731  - 1.5 

PASCAL  - 6.2.2 

PLl  - 4. 3. 3. 6 

CS4  + 3.7.1 

J3  - 2465 

1738  4 explicit  tag  field  signifying  current  component  type 
CHOL  + 

IROIMAN  + 3-30 

J73C  + (variant  structures) 

J73I  - 1.5 

PASCAL  + 6.2.2 

PLI  - 4. 3. 3.6 

CS4 

J3  - 2465 


C-340 


1739  4 


1740  4 


, 1 74  1 3 


1 742  4 


1 743  4 


Union  Data  Typo  (or  Overlays) 


tag  St  orage  position  under  programmer  control 


CHt)l, 

IROtWAN 

+ 

IIA,  12C 

J73C 

+ 

(variant  structures) 

.1731 

n 

PASCAL 

- 

6.2.2  (partly) 

I’Ll 

n 

(;S4 

- 

3.7.1 

J3 

n 

tag  need  not 

be 

stored 

CHOI. 

+ 

IKOMl;\N 

3-3G 

.I7JC 

+ 

(variant  structures) 

.1731 

n 

PASCAL 

+ 

6.2.2 

PL  I 

n 

CS4 

- 

3.7.1 

.13 

n 

constants 

CHOL 

H- 

IKOtMAN 

0 

[3-3H  (variant  structures)] 

.I73C 

+ 

(variant  structures) 

J73I 

- 

PASCAI. 

- 

PLl 

- 

CS4 

+ 

J3 

- 

literals 

CHOL 

+ 

iROttlAU 

+ 

4B  , 3-3C,  3-3H,  3-3.1 

J73C 

+ 

(variant  structures) 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

.13 

- 

mnemonic  names  can  be  specified 

CHOI, 

+ 

I KOMI  AN 

+ 

5A 

.I73C 

■t- 

(variant  structures) 

.1731 

- 

PA.SCAL 

- 

PLl 

- 

CS4 

+ 

2.3 

J3 

- 

C-J41 


Union  Data  Type  (or  Overlays) 


1 74A  5 run-time  values  nermitted 


CHOI, 

IKOltlAN 

J73C 

J7JI 

PASCAL 

PLI 

CS4 

J3 

1745  3 variables 
CllOL 
IKOItlAN 
.I73C 
J73I 
PASCAL 
PLI 
CS4 
J3 


+ 

o [5A) 

+ (variant  structures) 
n 
n 
n 

+ 2.3 
n 


+ 5B 

+ (variant  structures) 
-4,11 
+ 7 

- 4.1,3,  5.4.54,  6,  5.5 
+ 2,3 

- 2422 


746  4 read-only  access  specifiable  (in  a subscope) 
CHOL 

IROfWAN  o 3-5B 

.173C  + (variant  structures) 

n 


J731 

PASCAL 

PLI 

CS4 

J3 


n 


1747  4 NULL  value  specifiable 
ClUIL 

IKOttiAN  o 15B] 
J73C 

J73I  n 

PASCAL 
PLI  n 

CS4 

J3  n 


1748  4 undefined  value  exists 
CHOL 

IROlWAN  o [5B] 

J73C 

J73I  n 

PASCAL 
PLI  n 

CS4  +2.3.2,  3. 7. 3. 4 

J3  n 


C-342 
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I 749 

5 

is  spijcif  lable 

CHOL 

n 

IKOfWAN 

o 

15B) 

.I7  3C 

n 

J731 

n 

I’ASCAl. 

n 

I'Ll 

n 

(;S4 

- 

J3 

n 

1 750 

3 

param»‘ters 

CHUL 

+ 

IKDIi'IAN 

7C 

J73C 

+ 

(variant  structures) 

.1731 

- 

2.2 

PASCAL 

+ 

10,  9.1.2,  11,  8.2 

PI.I 

- 

h.  10 

CS4 

+ 

5.1.1 

-13 

- 

244h,  2484 

1751 

4 

exact  match 

requi red 

i 

CHOI. 

+ 

IPONTIAN 

- 

711,  3-3H 

.17jC 

+ 

(variant  structures) 

.1731 

n 

PASCAL 

9 

PLI 

n 

CS4 

+ 

5.  1.1.1  (KEF,  NAME  parameters) 

J3 

n 

1752 

4 

safe  match  •• 

equi red 

CHOI. 

- 

I KOMI  AN 

7H,  J-3II 

.I7  3C 

- 

J7  »I 

PASCAL 

9 

PLI 

n 

CS4 

7 

.13 

n 

1 753 

4 

same  rules  as  for  the  parameter's  component  types 

CHOI. 

+ 

IRoMiAN 

+ 

7G , 7H 

J7  3C 

+ 

(variant  structures) 

J73I 

n 

PASCAL 

9 

PLI 

n 

CS4 

9 

.13 

n 

C-3A3 


Union  Dat^  Type  (or  Overlays) 


1 754  4 


1 755  4 


1 756  3 


1 757  3 


1 758  3 


implicit  conversion  from  component  type  to  union  type 


CHOL 

- 

IROfWAN 

+ 

3-311 

J73C 

- 

.;73I 

n 

PASCAL 

« 

PL  I 

n 

CS4 

- 

J3 

n 

rules  as 

in 

1 assignment 

CHOL 

+ 

IROI^iAN 

+ 

3-3H,  3-3F,  3B 

J73C 

+ 

(variant  structures) 

J73I 

n 

PASCAL 

7 

PL  I 

n 

CS4 

+ 

5.  1.1.1  (COPY  parameters) 

J3 

n 

Lon  values 

CHOL 

- 

IROtWAN 

+ 

71),  12D 

J73C 

- 

J73I 

- 

2.2.2 

PASCAL 

- 

1 1 

PL  I 

- 

12.21,  5.4.47,  6.7 

CS4 

+ 

5.1 

J3 

- 

2432,  2485 

It  type  function 

CHOL 

+ 

IROM1AN 

+ 

3-3C 

J73C 

+ 

(variant  structures) 

J73I 

- 

PASCAL 

+ 

7.2.2  (tag  field  name) 

PLl 

- 

CS4 

+ 

3.  7.2 

J3 

- 

i to  current 

component  value 

CHOL 

+ 

IROMIAN 

+ 

3-3C 

.173C 

+ 

CS4 

+ 

3. 7. 3.1 

C-'»44 
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1 759  4 


1750  5 


1761  6 


1 762  6 


1 763  3 


safe 


CHOI. 

+ 

1 KOMI  AN 

+ 3-3P,  IB,  6C 

J73C 

+ (variant  structures) 

.17)1 

- 

PASCAL 

- 

PI.  I 

- 

CS4 

+ 3.  7.  3. 1 

.13 

- 

ininim.il  rnn- 

time  overhead 

CHOL 

+ 

IKOMI  AN 

o 13-3F,  IB,  6C) 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PI,  I 

n 

CS4 

7 

J3 

n 

for  type  discrimination  and  checking 

CHOL 

+ 

IKO.MIAN 

o [3-3F,  IB,  be} 

J73C 

+ 

J731 

n 

PASCAI. 

n 

PLl 

n 

CS4 

? 3. 7. 3.1 

.13 

n 

for  accessing  component  value 

CHOL 

IKOMIAN 

o [3-3F,  IB,  6C1 

.173C 

+ 

J73I 

11 

PASCAL 

n 

PLl 

n 

CS4 

+ 3.  7.3.  I 

13 

n 

case  clause  with  component  types  for  case  indices 
CHOL  + 

IPOtWAN  o [3-3F,  IB,  6C) 

J73C  + (variant  structures) 

.1731 

PASCAI. 

I’Ll 

CS4 

J3 


C-345 
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1 764  A unsafe 

CHOL 

IKOfilAN  - 3-3F,  IB 
J7it:  + (overlays) 

J731  + 1.5 

PASCAL  + 7,2.2 
PLI  + A. 3. 3. 6 

CSA  + 3.7.3. 1,  7.3.2  (optional) 

J3  + 2A65 

1765  3 relational  operations 

CHOL  + 

IROtliAN  + 7A  (by  extension) 

J73C  + (variant  structures) 

J73I 

PASCAL  - 8. 1. A 
PLI 

CSA  + 3. 7. A.  1 

J3 

1766  A equal ity/ inequal ity 

CHOL  + 

IROfMAN  + 7A 

J73C  + (variant  structures) 

J73I 

PASCAL 

PLI 

CSA  + 3.7.A.1 

J3 

1767  3 assignment 

CHOL  + 

IROfMAN  + 3-3C,  3-3f,  3-3H , 5F 

.I73C  + (variant  structures) 

J73I  - 3.3 

PASCAL  + 9.1.1 

PLI  - 12.2 

CSA  + A. 2,  3. 7. 3.2 

J3  - 2AA2 

1768  A exact  match  required 

CHOL  + 

IROIMAN  + 3-3F,  3-3H 

J73C  + (variant  structures) 

J73I  n 

PASCAL  + 9.1.1 

PLI  n 

CSA  - 3. 7. 3.2  (component  names  must  match) 

J3  n 


C-3A6 
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1 769  4 


1 7 70  4 


1771  3 


1 7 72  4 


1 773  4 


implicit  conversion  from  subunion  to  larger  inclusive  union 


CHOI, 

- 

IKOfWAN 

+ 

12D,  3-3F,  3-3H 

.I73C 

- 

.1731 

n 

PASCAL 

- 

Pl.l 

n 

CS4 

- 

3. 7. 3.2 

.13 

n 

implicit  conversion  from  component  type  to  union 

CIlOL 

- 

IKOfUAN 

+ 

12D,  3-3F,  3-3H 

J73C 

- 

J731 

n 

PASCAL 

- 

PL  I 

n 

CS4 

- 

3. 7. 3.2 

.13 

n 

expression  evaluation... 

CHOI, 

o 

[(variant  structures)] 

IKOfWAN 

o 

[3-3H  (variant  structures)] 

J7  3C 

o 

[(variant  structures,  overlays)] 

J731 

- 

PLI 

- 

J3 

- 

2431 

implicit  conversion  in  evaluating  operands 

CIlOL 

- 

IR0f»1AN 

- 

3B 

.)73C 

- 

J73I 

n 

PASCAL 

- 

8 

PLI 

n 

CS4 

- 

.13 

n 

evaluation  order 

of  operands. . . 

CHOL 

o 

[(variant  structures)] 

IRoniAN 

o 

[3-311  (variant  structures)] 

J73C 

() 

[(variant  structures,  overlays)] 

.1/31 

n 

PLI 

n 

.13 

n 

034  7 


Union  Dat.i  Type  (or  Overlays) 


17/4  strictly  lef t-to-r iglit 

CMOL 

IROIWAN  o [3-311  (variant  structures)] 

J73C 

J73I  n 

PASCAL 
PLl  n 

CS4  -1-3.0 

.13  n 

1775  5 lef t-to-right  within  equal  precedence 

CHOL 

lUOlMAN  o [3-311  (variant  structures)] 

J73C 

.1731  n 

PASCAL 
PL  I n 

CS4 

J 3 n 

1776  5 order  not  specified 

CllOL  + 

IROfMAN  o [3-3H  (variant  structures)] 

J73C  -t-  (variant  structures) 

J731  n 

PASCAl.  + 8 

PLl  n 

CS4 

J3  n 

1777  3 constant  expression  evaluation 

CHOL  -t 

IKO^^iAN  o [3-3H  (variant  structures)] 

J73C  -t  (variant  structures) 

J731 

PASCAL 

PLl 

CS4 

J3 

1778  4 suppression  of  type  check  when  conponent  type  known  at  compile  time 

CHOL  + 

IRO^MAN  o 4E 

J73C  (variant  structures) 

J73I  n 

PASCAL  n 

PLl  n 

CS4  ? 

.J3  n 


C-348 
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1779  4 relational  operations 


CIIOl, 

AN 

J73C 

,1731 

PASCAL 

PI.l 

CS4 

J3 


7A  (by  extension) 
(variant  structures) 


1780  3 explicit  conversions 

CHOL 

IROIMAN  o [3-3H  (variant  structures)) 

J73C 

J731 

PASCAL 

PLl 

CS4  -t- 

.13 

1781  4 from  subunion  to  larger  Inclusive  union 

CMOL  n * 

1ROM1AN  + 4B 

J73C  n * 

J731 
PASCAI- 
PL  I 
CS4 
.13 


1782  4 from  component  type  to  union  type 
CHOL  n * 

IROM1AN  + 4B 

J 7 3C  n * 

.1731 

PASCAL 

PLl 

(^S4  +3. 7. 4, 2 

J 3 


1783  3 exception  conditions 
CHOL  + 

IROMIAN  o [3-3H  (variant  structures)] 

J73C  + (variant  structures) 

.1731 

PASCAL 

PLl 

CS4  + 

.1  1 
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1 78A  4 unsafe  access  attempted  (type  check) 

CHOL  + 

IKOfMAN  o [3-3H  (variant  structures)] 

J73C  + (variant  structures) 

J731 
PASCAL 
PL  I 

CS4  + 3. 7. 3.1 

J3 


C-330 
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1785  I Control  Structures 

CHOC  + 2 

1 KOMI  AN  o 
.I73C  + 2 

.17  51  + 

PASCAL  + 

PLl  + 

CS4  + 4 

J3  + 

1786  2 assignment  statements 

CHOL  + 2.1.1 

IK0M1AN  + 5F,  3-3C,  3-3K,  3-3F,  3-lC,  3-lH,  3-3H , 3-2B 

J73C  +2.1.1 

J73I  + 3.3 

PASCAL  + 9.1.1 

PLl  + 12.2 

CS4  + 4.2 

.13  + 2442 

1787  3 yield  values 

CHOL 

IROM-IAN  ? 4C 

.173C 

J731 

PASCAL 

PLl 

CS4  - 4.2 

.13 

1788  3 multiple  targets  permitted  (single  source)... 

CHOL  o 

IKOM-1AN  o [5F,  3-3C,  3-3E,  3-3F,  3-lC,  3-lH,  3-3H,  3-2B] 

J7  3C  + 

J731  + 3.3 

PASCAL  - 9.  1.  1 

PLl  + 12.2 

CS4  - 4.2 

J3 

1789  4 only  if  same  rlis  value  can  be  assigned  to  all  (same  target  types) 

CHOL  + (Consequence  of  no  type  conversion) 

IROfWAN  o (note  effect  of  fixed/float  precision  changes) 

.I7  3C  + (if  RESTKICTKD) 

.1731 

PASCAL  n 

PLl  - 12.2 

CS4  n 

.13  n 


C-551 
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1790  A only  normal  type  conversion  restrictions 

CHDL  + ( 1 . e . , none) 

IROIWAN  + 3B  (i.e.,  none,  except  for  possible  changes  of 
prec  ision) 

J73C  + 

J73I  + 3.3,  1.7 

PASCAL  n 

PLl  + 12.2 

CSA  n 

.13  n 

1791  3 parallel  assignment... 

CHDL 

IROM1AN  o 15F,  3-3C,  3-3F.,  3-3F,  3-lC,  3-lH,  3-3H,  3-2B] 

J73C 

J731 

PASCAL 

PLl 

CSA 

J3 

1792  A true  parallel  assignment 

CHDL  n * 

IROIMAN  ? 3-3C,  7F,  lA  (depending  on  how  call  by  result  is 
realized) 

J73C  n * 

.1731 

PASCAL 

PLl 

CSA 

J3 

1793  A sequential  assignment 

CHDL  n * 

IRUMIAN  - lA 

.I73C  n * 

J73I 

PASCAL 

PLl 

CSA 

J3 
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1794  2 block/compound  clause 


CHOL 

+ 

IROMIAN 

o 

.1  73C 

+ 

J73I 

+ 

3.1,  3.2 

PASCAL 

+ 

9.2.  1 

PLI 

+ 

2.2,  2.3 

CS4 

+ 

4.3 

J3 

+ 

2450 

1795  3 block  statement,  local  declarations  permitted 

CHOI, 

IRONMAN  ? 6A 
J73C 

.1731  - 1.3.3,  3.1,  3.2 

PASCAL 

PLl  + 2.2,  3. 3,  5. 1 

CS4  + 4.3 

.13  - 2450,  2489 

1796  3 block  expression,  local  declarations  permitted 

CHOL 

IROtMAN  - 4C 

,I73C 

.1731 

PASCAL 

PLI 

CS4 

J3 

1797  4 value  is  yielded  by  lexically  last  constituent 

CHOL  n * 

IR0tM/\N  n * (4C] 

J 73C  n 

.1731  n 

PASCAL  n 

PLl  n 

CS4  n 

.13  n 

1798  4 value  is  yielded  by  an  exit  constituent 

CHOL  n * 

IKorWAN  n * 14C] 

.173C  n 

.1731  n 

PASCAI.  n 

PLl  n 

CS4  n 

.13  n 
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1799  3 block  statement  and  expression  have  same  syntax 


CHOL 

n 

IROlflAN 

n 1 F. , 

J73(; 

n 

.1731 

n 

PASCAL 

n 

PLl 

n 

CS4 

n 

.13 

n 

1800  3 compound  statement,  no  scope  opened 

CHOI.  + 

IRO!t3AN  - bA,  21)  (requirement  for  "distinguishing  syntax") 
J73C  + 

J731  + 1.3.3,  3,1,  3.2  (declarations  local  to  procedure  or 

program) 

PASCAL  + 9.2,1 

Pl.l  + 2. 3,5.  1 

CS4 

J3  + 2450,  2489  (declarations  local  to  procedure  or 

program) 

1801  3 compound  expression,  no  scope  opened 

CHOL 

IROIMAN  - 4C 

J73C 

J73I 

PASCAL 

PL  I 

CS4 

J3 


1802  4 value  is  yielded  by  lexically  last  constituent 


CHOL 

n 

IROlflAN 

n 

J73C 

n 

.1731 

n 

PASCAL 

n 

PL  I 

n 

CS4 

i\ 

.13 

n 
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« 


1803  4 value  is  yielded  by  an  exit  constituent 


CIIOL 
IKDfWAN 
.I73C 
.1731 
PASCAL 
PL  I 
CS4 
.)  3 


n 

n 

n 

n 

n 

n 

n 

n 


[4C] 


1804  3 compound  statement  and  expression  have  same  syntax 
CHOL  n 

IROIMAN  n IF.,  21),  4C 

.J73C  n 

.1731  n 

PASCAL  n 

PL  I n 

CS4  n 

J 3 n 


1805  3 


block  and  compound  clause  have  same  delimiters 
CIIDL  n 

IKOlWAN  o 2D 
n 


J73C 
.17  31 
PASCAL 
PL  I 
CS4 
J3 


- 2.2,  2.3 


1806  3 


multiple  closure  allowed 
CHOL 

IROrflAN  - 21) 

J73C 


J73I 
PASCAL 
PL  I 
CS4 
J3 


2.4 

4.3 


1807  2 conditional  clause 


CHOL 

+ 

2.2.2 

IROIMAN 

+ 

6C 

J73C 

+ 

2.2.2 

J73I 

+ 

PASCAL 

+ 

PLl 

+ 

CS4 

+ 

J3 
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1808  3 


1809  4 


1810  4 


181  1 4 


1812  4 


IK-THKN-Kl.SK  clause 

C1U)1,  + 2.2.2 

IKDM^AN  + 6C 

.l7jC  + 2.2.2 

.1731  + 3.7 

I’ASCAI.  + 9.2.2.  1 

HLl  +12.18 

CS4  +4.5 

./J  + 2453-4 


nestab  le 

CHOI.  + 

IKONNAN  + bA 
.J73C  + 

.1731  + 

PASCAI.  + 9.2.2.  1 
PI.  1 +12.18 

CS4  +4.5 

.13  + 


IK-THKN  statement 

CHOI.  + 2.2.2 

iKOtWAN  - bC. 

.I73C  +2.2.2 

.1731  + 3.7 

PASCAI.  + 9.2.2.  1 

P1.1  + 12.1b 

CS4  +4.5 

.13  + 2453 


IF-THKN-EI.SK 
CHOI- 
IKorflAN 
.)  7 3C 
.17  31 
PASCAI. 
PL  I 
CS4 
.13 


statement 
+ 2.2.2 
+ bC 
+ 2.2.2 
+ 3.  7 
+ 9.2.2.  1 
+ 12.1b 
+ 4.5 

+ 2454  (El.SE  via  OR  IK  1) 


I K-THKN-El.SE  express  i on 
CHOI. 

iKOtflAN  - 4C 

J7  3C 

J7  31 

PASCAL 

PL  I 

C.S4 

.13 
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1813  5 arms  restricted  to  same  value  type 

CHOL  n * 

lKO^WAN  n * [40 

J 7 3C  n 

.1731  n 

8ASCAI.  n 

PLI  n 

CS4  n 

-1  i n 

1814  5 arms  may  be  of  different  value  types 

CHOC  n * 

IKOIMAN  n * [4Cl 

-J  7 3C  n 

J73I  n 

PASCAL  n 

PLI  n 

CS4  n 

J 3 n 

1815  5 conversion  rules  same  as  elsewhere  in  language 

CHOL  n * 

IROMIAN  n * 14CJ 

J 73C  n 

.1731  n 

PASCAL  n 

PLI  n 

CS4  n 

J 3 n 

1816  5 permitted  as  target  in  assignment  statement 

CHOL  n * 

IROMiAN  n * [4C] 

J73C  n 

J73I  n 

PASCAL  n 

PLI  n 

CS4  n 

J i n 


1817  4 IF-THEN-KLSE  statement  and  expression  have  same  syntax 
CHOL  n 

IKOIWAN  n IF.,  21),  4C 

J73C  n 

.1731  n 

PASCAL  n 

PLI  n 

CS4  n 

.13  n 
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I 


1818  k 


1S19  A 


1820  5 


182  1 5 


1822  6 


182  3 A 


constant  evaluation 
CHOC  + 

IKOfilAN  + bC,  IID 
J73C  + 

J73I 

PASCAL 

PLl 

CSA  - 7.1,  A. 5 

J3 

Implicit  scope  of  constituent's  local  declarations... 
CHOL  o (2.2.21 
IRUfti/VN  . 

.I73C  o [2.2.2] 

IF  expression  is  an  implicit  block  expression 
CHOL 

1 KOMI  AN  n 6A,  AC 

J73C 

.1731 

PASCAL 

PLl 

CSA 

.13 

THKN  and  KLSF,  clauses  are  implicit  block  clauses 
CHOL 

1K0M1AN  + bA  (permitted,  not  required) 

J73C 

.1731 

PASCAL 

PLl 

CSA  + A. 5 (for  labels  only) 

J3 

THF.N  and  KLSF  clauses  are  internal  to  IF  expression 
CHOI.  n * 

IROltlAN  o b^ 

.1  7 3C  n * 

.1731 

PASCAL 

PLl 

CSA 

J3 


lexical  extent  of  IF-THEN-ELSK  clause... 
CHOL  o [2.2.2] 

1KOM1AN  . 

.)73C  o [2.2.2] 
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1824  5 


182  3 6 


1826  6 


182  7 6 


182  8 3 


defined  by  required  terminator 
CHOL  o 


Is 


IR01*IAN 

+ 21),  6A 

J73C 

- 

3731 

- 

PASCAL 

- 

PLl 

- 

CS4 

+ 4.5 

33 

+ 2454.5 

d 1st  Inc 

t ive 

CHOL 

o 

IROMIAN 

+ 6A  (requirement 

3 73C 

n 

3731 

n 

PASCAL 

n 

PLI 

n 

for 


"distinguishing  syntax") 


CS4  + 4.3 

J3  - 2434.3  (END) 


elself  particle 
CHOL  + 

IROMIAN  o 20,  lb,  1C,  lE,  6C 

J7JC  n * 

J73I 

PASCAL 

PLl 

CS4 

J3  + 2434.2 


thenif  particle 
CHOL  o 

IROrWAN  o 21),  IB,  1C,  IE,  6C 

J73C  n * 

J731 

PASCAL  - 

PLI 

CS4 

J3 


defined  by  compound  clause 


CHOL 

o 

IKOM1AN 

- 

21),  6A  (requirement 

373C 

+ 

3731 

+ 

3.7 

PASCAL 

+ 

9.2.2. 1 

PLI 

+ 

12.  16 

CS4 

- 

33 

+ 

2433.1,  2434. 3-, 4 

"distinguishing  syntax") 
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182  9 3 


1830  4 


1831  5 


1832  6 


1833  6 


case  clause 


CHOC 

+ 2.2.3 

1K()^W  AN 

+ 6C 

J7JC 

+ 2.2.3 

J73I 

+ 3.8 

PASCAL 

+ 9. 2. 2. 2 

PL  I 

- 

CS4 

+ 4.6 

,13 

+ 2482  (item  switch) 

with  index  expression 

CHOL 

+ 

IROMiAN 

+ 6C 

,I73C 

+ 

J73I 

+ 3.8 

PASCAL 

+ 9. 2. 2. 2 

PLl 

n 

CS4 

+ 4.6 

J3 

+ 2482 

implicit  indexing 

CHOL 

- 

IROr^iAN 

- 6C 

J73C 

+ (unless  RESTRICTED 

J73I 

+ 3.8 

PASCAL 

- 

PLl 

n 

CS4 

- 

J3 

- 

requi red 

CHOL 

n * 

1ROH1AN 

n * [6C] 

.J73C 

J731 

- 

PASCAl. 

n 

PLl 

n 

CS4 

n 

.13 

n 

opt  Iona  1 

CHOL 

n * 

1R0M1AN 

n * 16C] 

J73C 

+ 

.1731 

+ 3.8 

PASCAL 

n 

PLl 

n 

CS4 

n 

.13 

n 
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1{<34  5 explicit  indexing 
CHOL  + 

IROIWAN  + 6C 
J73C  + 

J73I  +3.8 

PASCAL  + 9. 2. 2. 2 
PLI  n 

CS4  +4.6 

J3  + 2482 

1835  6 required 

CHOL  + 

IRt)I*1AN  + 6C 

J73C  + (if  RRSTRICTKI)) 

J73I 

PASCAI.  + 9.  2. 2. 2 
PLI  n 

CS4  +4.6 

J3  + 

1836  6 intermixed  with  implicit  Indexing 

CHOL 

IKOfMAN  - 6C 

J73C  + (unless  RESTRICTED) 

J73I  +3.8 

PASCAL 

PLI  n 

CS4 

J3 

1837  6 constituents  may  liave  several  index  values 

CHOL  + 

IROMIAN  o [6C] 

J73C  + 

J73I  +3.8 

PASCAL  + 9. 2. 2. 2 

PLI  n 

CS4  +4.6 

J3  + 2482.  1 , 2482.4 

1838  6 index  ranges  may  be  specified 

CHOL  + 

IROttlAN  o [6C] 

J73C  + 

.1731  + 3.8 

PASCAL 

PLI  n 

CS4 

J3 
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ISJ*!  6 


1840  6 


1841  7 


1842  7 


1843  5 


duplication  of  index  values  permitted 


CHUL 

- 

I ROW  AN 

? lA,  IB, 

.I73C 

- 

J73I 

- 3.8 

PASCAL 

- 

PLl 

n 

CS4 

- 4.6 

J3 

- 

Indices.  . . 

CHOI. 

C) 

IROrWAN 

o [6C] 

J73C 

o 

PLl 

n 

must  be  compiU— time 

CHOL 

+ 

IROfM  AN 

+ 6C 

.173C 

+ 

J731 

+■  3.8.1 

PASCAI. 

+ V.2.2.2 

Pl.T 

n 

CS4 

+ 4.6 

J3 

+ 2482. 1 

II),  6G,  6C 


constants 


6.2.2 


may  be  run-time  values 
CHOI. 

IK0M1AN  ? 6C 

.J7  3C 

J731 

PASCAL 

PL  I n 

CS4 

J j 


type  of  indices  permitted... 
CHOI.  o 

IRUMiAN  o 16C] 

J7JC  o 

PLl  n 
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1844  6 


1845  6 


1846  6 


184  7 6 


1848  6 


integers 


CHOL 

IROlflAN 

+ 

6C 

J73C 

+ 

J73I 

oc 

PASCAL 

+ 

9. 2. 2. 2, 

PLI 

n 

CS4 

+ 

4.6 

J3 

+ 

2 482 

fixed  point 

reals 

CHOL 

n 

IROltlAN 

+ 

6C,  3-lE 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

- 

J3 

+ 

2482 

status  values 

CHOL 

+ 

IROIHAN 

6C 

J73C 

J73I 

- 

PASCAL 

+ 

9. 2. 2. 2, 

PLI 

n 

CS4 

+ 

4.6 

J3 

+ 

2482 

boolean  values 

CHOL 

+ 

IROIMAN 

+ 

6C,  3-2C 

J73C 

+ 

J73I 

n 

PASCAL 

+ 

9. 2. 2. 2, 

PLI 

n 

CS4 

- 

JJ 

+ 

2482 

bit  values 

CHOI, 

+ 

IR01I1AN 

n 

J7  3C 

+ 

J7il 

- 

PASCAI, 

n 

PLI 

n 

CS4 

n 

.13 

n 

4,D.2 


4.D.2 


4.0.2 
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18A9  6 


1830  b 


1851  6 


1852  6 


1853  6 


set  values 


CHOL 

IROMIAN 

+ bC 

J73C 

n 

.1731 

n 

PASCAL 

- 

PLl 

n 

CS4 

- 

.13 

n 

3-4A 


single  character  values 


CHOL 

(char ( 1 ) ) 

IROMIAN 

+ 

6C,  3-21) 

J73C 

+ 

(char ( 1 ) ) 

J7J1 

n 

PASCAL 

+ 

9. 2. 2. 2, 

PLl 

n 

CS4 

n 

.13 

n 

character  string  values 
CHOL  + 

IROMIAN  o 6C,  2H 
J73C  + 

J73I 
PASCAL 
PLl  n 

CSA  + 4.6 

.13  + 2 482 


data  type  values 
CHOL  + 

IROlWAN  + 6C,  3-3C 
.J73C  + 

-1731 

PASCAL 

PL  I n 

CS4 

J3 


all  exactly  representable  scalar  types 
CHOL  + 

IROmAN  + be 

.1  7 3C  + 

J73I 

PASCAL  + 9. 2. 2. 2,  4.D.2 

PLl  n 

CS4 

J3  + 2482 
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185A  4 


1855  5 


1856  5 


1857  4 


1858  5 


explicit  predicates... 

CHOL 

o 

IROlWAN 

o [6C] 

J73C 

o 

.1731 

- 

PASCAL 

- 9. 2. 2. 2 

PLI 

n 

CS4 

- 4.6 

J3 

- 

all  true  predicates  are  selected 

CHOL 

o 

IKOIMAN 

- 6C 

J73C 

0 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

f irst  true 

predicate  is  selected 

CHOL 

o 

IROIMAN 

o 6C 

J73C 

o 

.1731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

implicit  con 

trol  flow  into  lexica' 

CHOL 

0 [2.2.3] 

IROM-1AN 

o [6C] 

.J73C 

o [2.2.3] 

prohibited 

CHOL 

4- 

lROr*-lAN 

+ 6C 

J73C 

+ (If  RKSTRICTKD) 

J731 

- 

PASCAI. 

+ 9. 2. 2. 2 

PLI 

n 

CS4 

+ 4.6 

J3 

- 

following  case  constituent. 
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1859  5 programmer  specifiable 

CHOL 

IROIWAN  - be 

J7  3C  + (unless  RF.STRICTKD) 

J7J1  + 3.8 

PASCAL 
PLl  n 

CS4 

J3  + 2482 

1860  6 is  the  default 

CHOL  n 

IROfMAN  n * (bC) 

J73C 

J73I  - 3,8 

PASCAL  n 

PL  I n 

CS4  n 

.13  + 2482 

1861  5 required 

CHOL 

IRUMIAN  - be 

J73C 

J731 

PASCAL 

PL  I n 

CS4 

J3 

1862  4 case  constituent  can  be  labelled 

CHOL 

IROfflAb  o be  (branching  from  one  constituent  to  another  seems  to 
be  permitted) 

J73C  + (unless  RF.STRICTKD) 

J73I  + 3.8.1 

PASCAL  + 9. 2. 2. 2 

PL  I n 

CS4  +4.6 

3 3 + 2 482 
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1863  5 


1864  4 


1865  5 


1866  6 


1867  6 


labels  distinguished  from  index  values 


CHOL 

n 

IROIMAN 

+ 

1C,  6c 

.I73C 

+ 

.17  31 

+ 

3.8.  1 

PASCAL 

n 

PLI 

n 

CS4 

+ 

4.6,  4.0 

.13 

+ 

2482 

else  constituents... 

CHOL  o [2.2.3] 

IKOWAN  o [6C] 

J73(;  o [2.2.3] 

PI, I n 

J3  - 2 482 


permitted  for  indexed  case  clauses 
CHOL  + 

IKOftlAN  + 6C 
.1  7 3C  + 

.1731  +3.8 

PASCAL  - 9. 2. 2. 2 
PLI  n 

CS4  +4.6 

J3 

required 

CHOL  o 

IKOMIAN  o 6C 

.I73C 
.1731 

PASCAL  n 

PLI  n 

CS4 
J3 


required  if  range  not  covered 
CHOL  + 

IKOfMAN  + 6C 

.17  3C  + (If  KKSTRlC’^tD) 

.17  31 

PASCAL  n 

PLI  n 

CS4 
.13 
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1868  6 effect  undefined  if  range  not  covered 


CHOL 

- 

IP.OlWAN 

~ 

6C 

J73C 

+ 

(unless  RESTRICTED) 

J731 

+ 

3.8 

PASCAL 

+ 

9. 2. 2. 2,  4.D.2 

PLl 

n 

CS4 

- 

J3 

- 

1869  6 exception  condition  if  range  not  covered 


CHOL 

- 

IROHiAN 

n be 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLl 

n 

CS4 

+ 4.6 

J3 

- 

1870  6 null  effect  if  range  not  covered  (statements) 

CHOL 

IKOIMAN  n 6C 

J73C 

J73I 

PASCAL  n 

PLl  n 

CS4 

J3  + 2482.4 

1871  6 default  value  if  range  not  covered  (expressions) 

CHOL  n 

1R01*1AN  n 6C 

J73C  n 

J731  n 

PASCAL  n 

PLI  n 

CS4  n 

J 3 n 

1872  5 permitted  for  conditional  case  clauses 


CHOL 

o 

IROfWAN 

o 6C 

J73C 

o 

J73I 

n 

PASCAl, 

n 

PLl 

n 

CS4 

n 

.13 

n 
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1873  A 


1874  5 


1875  5 


1876  6 


1877  6 


type  of  case  constituents... 


CHOL 

o [2.2.3] 

IRObWAN 

o [6C] 

J73C 

o [2.2.3] 

PLI 

n 

case  statements 

CHOL 

+ 

IRONMAN 

+ 6C 

J73C 

+ 

J73I 

+ 3.8 

PASCAL 

+ 9. 2.2. 2 

PLI 

n 

CS4 

+ 4.6 

J3 

+ 2482 

case  expressions 

CHOL 

- 

IROIMAN 

« AC,  6C 

J73C 

J731 

- 

PASCAL 

PLI 

n 

CS4 

J3 

- 

mixed  mode 

permitted 

CHOL 

n * 

IROfWAN 

n * [AC, 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

mixed  mode 

forbidden 

CHOL 

n * 

IROlflAN 

n * [AC, 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 
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1878  6 conversion  rules  same  as  elsewhere  in  language 

CHOL  n * 

1R0^MAN  n * [4C,  6C] 

J73C  n 

J731  n 

PASCAL  n 

PLI  n 

CSA  n 


1879  6 permitted  as  target  in  assignment  statement 

CHOL  n * 

IROHIAN  n * [4C,  6C] 

.I73C  n 

J73I  n 

PASCAL  n 

PLI  n 

CSA  n 

J3  n 

1880  5 case  statement  and  expression  have  same  syntax 

CHOL  n 

IROI^AN  n 2D,  AC,  IE,  6C 

.J73C  n 

J73I  n 

PASCAL  n 

PLI  n 

CSA  n 

J 3 n 

1881  A constant  evaluation 

CHOL  + 

IKOItlAN  + 6C,  IID 

.J73C  + 

J73I 

PASCAL 

PLI  n 

CSA  - 7.1,  A. 6 

J3 

1882  A implicit  scope  of  constituent's  local  declarations... 

CHOL  o [2.2.3] 

IROlWAN  + 6A 

J73C  o [2.2.3] 

PLI  n 
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1883  5 index  expression  is  an  implicit  block  expression 

CHOL 

IROIWAN  n 6A,  4C 

J73C 

J731 

PASCAL 

PLl  n 

CS4 

J3 

1884  5 case  constituent  clauses  and  ELSE  clause  are  implicit  block  clauses 

CHOL 

IROMiAN  o 6A  (permitted,  not  required) 

J73C 
J731 
PASCAL 
PL  I n 

CS4  + 4.6  (for  labels  only) 

J3 

1885  6 case  constit.  clauses  and  ELSE  clause  internal  to  index  expression 

CHOL  n * 

IKO^^(AN  o 6A 

J73C  n * 

J731 
PASCAL 
PH  n 

CS4 
J3 

1886  4 lexical  extent  of  case  constituents... 

CHOL  o [2.2.3) 

IROmAN  o [6C] 

J73C  o [2.2.3] 

PLI  n 

1887  5 for  implicit  indexing... 


CHOL 

n 

IROIMAN 

o 

[60 

J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

3.8 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 
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1888  6 defined  by  required  delimiter 

CHOL  n * 

IROMiAN  n 

J73C  + (unless  RESTRICTED) 

J731  +3.8 

PASCAL  n 

PLI  n 

CSA  n 

J3  n 

1889  7 is  distinctive 

CHOL  n * 

IROMiAN  n 

J73C  + (unless  RESTRICTED) 

J73I  + 

PASCAL  n 

PLI  n 

CSA  n 

J3  n 

1890  6 defined  by  compound  clause 

CHOL  n * 

IROMIAN  n 

J73C  + (unless  RESTRICTED) 

J73I  +3.8 

PASCAL  n 

PLI  n 

CS4  n 


1891  3 for  explicit  indexing  or  predicates... 

CHOL  + 

IROMIAN  o [6C] 

J73C  + 

J73I  +3.8 

PASCAL  + 9. 2. 2. 2 
PLI  n 

CS4  +4.6 

J3  + 2482 

1892  6 defined  by  required  terminator 

CHOL  o 

IROMIAN  + 2D,  6A,  6C 

J73C 

J73I 

PASCAI, 

PLI  n 

CS4 

J3 
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1893  7 


1894  6 


1895  7 


1896  6 


1897  4 


; distinc 

t ive 

CHOL 

o 

IROIWAN 

+ 6A 

J73C 

n 

J73I 

n 

PASCAL 

n 

PL  I 

n 

CS4 

n 

J3 

n 

defined  implicitly  by  explicit 


CHOL 

o 

IROlWAN 

o 2D, 

6A 

J73C 

+ 

J73I 

+ 3.8 

PASCAL 

- 

PLI 

n 

CS4 

+ 4.6 

J3 

- 

> distinctive 

CHOL 

o 

IROf^lAN 

0 [2D, 

6A] 

J73C 

+ 

J73I 

+ 3.8 

PASCAL 

n 

PLI 

n 

CS4 

+ 4.6 

J3 

n 

:ined  by 

compound  cL 

CHOL 

0 

IROlWAN 

- 2D, 

6A 

J73C 

+ 

J73I 

+ 3.8 

PASCAL 

+ 9.2. 

2.2 

PLI 

n 

CS4 

- 

J3 

- 

:al  extent  of  case  c 

CHOL 

0 [2.2 

.3) 

IROfMAN 

o [6C ] 

J73C 

o (2.2 

.3] 

PLI 

n 

.13 


2482 


Index  or  predicate 


A 
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1898  5 defined  by  required  terminator 

CHOI.  o 

IKOIMAN  + 2D,  6A,  6C 

J73C 

J73I 

PASCAL  + 9. 2. 2. 2 
PLI  n 

CS4  + 4.6 

.13 

1899  6 is  distinctive 

CHOL  o 

IROIWAN  + 6A,  &C 

J73C  n 

J731  n 

PASCAL 

PLI  n 

CS4 


1900  5 defined  by  compound  clause 

CHOL  o 

IROM-IAN  - 2D,  6A 

J73C  + 

.1731  +3,8 

PASCAL 

PLI  n 

CS4 

J3 

1901  2 Iteration  statements 

CHOL  + 2.2.4 

IROINAN  + 6F. 

J73C  + 2.2.4 

J73I  + 3.9 

PA.SCAL  + 9.2.3 

PLI  + 12.9 

CS4  + 4.7 

J3  + 2455-8 

1902  3 indefinite  iteration  (WHILE  statement).,. 

CHOL  + 

IROlWAN  o 16E] 

J73C  + 

J73I  +3.9 

PASCAL  + 9.2. 3. 1 , 9.2. 3.2 

PLI  +12.9 

CS4  + 4.7 

.13  + 2455.6,  2458.4 
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1903  4 test  at  the  beginning 

CHOL  + 

IROlWAN  + 6E 
J73C  + 

J73I  + 3.9.2 
PASCAL  + 9.2. 3.  1 
PLI  +12.9 

CS4  +4.7 

J3 

1904  4 test  at  end 

CHOL  + 

IROlWAN  + 6E 
J73C  + 

J73I 

PASCAL  + 9.2. 3.2 

PLI 

CS4 

J3  + 2455 

1905  4 test  in  the  middle 

CHOL  + 

I ROMM AN  + 6E 
J7  3C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 

1906  4 all  three  forms  supported  uniformly 

CHOL  o 

IROIWAN  + 6A 
J73C  o 
J731  n 
PASCAL.  n 
PLI  n 

CS4  n 


1907  4 with  a control  variable 
CHOL  + 

IROIMAN  + 6F 

J73C  + 

J73I  + 3.9 

PASCAL 

PLI  + 12.9 

CS4 

J3  + 2455 
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1908  5 control  variable  form  is  the  only  form 

CHOL 

1K01*1AN  - 6E,  6F 

J73C 

J731  - 3.9 

PASCAL  n 

PLI  - 12.9 

CS4  n 

.13  + 2455 

1909  5 initialization  form  is  provided 

CHUL  + 

IROlWAN  + 6A 

J73C  + 

J73I  +3.9 

PASCAL  n 

PLI  +12.9 

CS4  n 

J3  + 2455.6 

1910  5 replacement  clause  provided 


CHOL 

+ 

IROiWAN 

- 

6A 

J73C 

+ 

J73I 

+ 

3.9  (THEN  replacement) 

PASCAL 

n 

PLI 

+ 

12.9  (REPEAT  replacement) 

CS4 

n 

J3 

+ 

2455.6 

1911  4 WHILE  and  UNTIL  form  both  suppo'^ted 

CHOL  o 

IROMIAN  - 6A 

J 73C  o 

J731 

PASCAL 

PLI 

CS4 

J3 

1912  4 conditional  compilation 

CHOI.  + 

IROIWAN  + 6E 
J73C  + 

.17  31 
PASCAl, 

PLI 

CS4  - 7.1,  4.7 

.13 
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1913  4 implicit  scope  of  constituent's  local  declarations... 

CHUL  o 

IROM^AN  . 

J73C  o 

1914  5 WHILE  expression  is  an  implicit  block  expression 

CHOL 

IROmAN  - 6A,  4C 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

1915  5 DO  clause  is  an  implicit  block  clause 

CHOL 

IROIMAN  o 6A,  6G  (permitted,  not  required) 

J73C 

J731 

PASCAL 

PLI 

CS4  + 4.7  (for  labels  only) 

J3 

1916  6 DO  clause  is  internal  to  WHILE  expression 

CHOL  n * 

IROMiAN  n 6A,  4C 

J73C  n * 

J731 

PASCAL 

PLI 

CS4 

J3 

1917  3 fixed  number  of  iterations  (FOR  statement) 

CHOL  + 

IR0M1AN  + 6F 

J73C  + 

J731  + 3.9  (BY  increment) 

PASCAL  + 9.2. 3. 3 

PLI  + 12.9  (BY  increment) 

CS4  +4.7 

J3  + 2455.  1-.4.  2456,  2458 
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1918  A control  variable... 

CHOL  + 

IKOlWAN  o [6FJ 

J73C  + 

.1731  + 

PASCAL  + 

PL  I + 

CSA  + 

J3  + 

1919  5 limited  to  discrete  values 

CHi)L  + 

IROMIAN  + 6F 

J73C  + (if  RESTRICTKD) 

J731  - 3.9  (real  type  permitted) 

PASCAL  + 9.2. 3. 3 

PLI  - 12.9 

CSA  +4.7 

J3  + 2455.3 

1920  5 character  data  type  permitted 

CHOL  + 

IROtllAN  o [6F] 

.J73C  + 

.1731  - 3.9 

PASCAL  + 

PLI  + 12.9 

CS4 

.13  - 2455.3 

1921  6 single  characters 

CHOL  + (chard) ) 

1ROM1AN  + 6F,  3-21) 

J73C  + (chard  )) 

.1731  n 

PASCAL  + 9.2. 3. 3 

PLI  n 

CS4  n 

J 3 n 

1922  6 character  strings,  with  implicit  conversions 

CHOL 

IROtM.AN  - 6F,  3-21) 

J73C 

J73I  n 

PASCAL 

PLI  + 12.9 

CS4  n 

J j n 
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1923  5 subscripts  on  control  variables... 

CHOL 

IROlWAN  o [6F] 

J7JC 
J731 
PASCAL 
PLI  + 

CSA  - 4.7 

J3 

1924  6 evaluated  only  once 

CHUL  n * 

1R0I11AN  o [6F] 

J73C  n * 

J731 

PASCAL 

PLI  + 12.9 

CS4 

J3 

1925  6 evaluated  each  iteration 

CHUL  n * 

IROI^IAN  o [6F] 

J73C  n * 

J73I 

PASCAL 

PLI 

CS4 

J3 

1926  6 no  subscripts  permitted 

CHUL  + 

IRO^MAN  o 16F) 

J73C  + 

J73I  + 3.9 

PASCAL  + 9.2. 3. 3 
PLI 

CS4  + 4.7 

J3  + 2455.1 

1927  5 read-only 

CHOL  + 

IKONIAN  + 6F 

J73C  + (if  RF.STRICTED) 

J73I  - 3.9.2 

PASCAL  + 9.2. 3. 3 

PLI  - 12.9 

CS4  + 4.7 

J3  - 2475.2c,  2426. la 
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1928  5 


142  9 5 


1930  5 


1931  5 


1932  4 


accessible  only  within  loop 


CHOI. 

- 

I KOMI  AN 

+ 

bK 

J73C 

- 

J731 

- 

1.3.3,  3 

PASCAL 

- 

9.2. 3. 3, 

PL  I 

- 

12.9 

CS4 

+ 

4.7 

J3 

+ 

2456. 3 

value  undefined  on  loop  exit 


CHOI. 

+ 

IKOMIAN 

+ 

61' 

J73C 

+ 

(if  KKSTKICTKD) 

J731 

- 

3.9.2 

PASCAL 

+ 

9.2. 3. 3,  4.C. 3 

PL  I 

- 

12.9 

CS4 

+ 

4.7 

.13 

+ 

2456. 5 

multiple  control  variables 

CHOL 

- 

IKOMIAN 

0 

lA,  6F 

J73C 

- 

J73I 

- 

3.9.  1 

PASCAL 

- 

Pl.l 

- 

12.9 

CS4 

- 

J3 

+ 

2455.14 

may  be  omitted 

CHOL 

+ 

IKOMIAN 

9 

6A , 6F 

J73C 

+ 

J73I 

- 

3.9.1 

PASCAL 

- 

9.2.3. 3 

PL  I 

- 

12.9 

CS4 

+ 

4.  7 

J3 

- 

2455 

initial  value 

... 

CHOI. 

+ 

IKOMIAN 

6F 

J 7 3C 

+ 

J731 

+ 

3.9 

PASCAL 

+ 

9.2.3. 3 

PLl 

+ 

12.9 

C.S4 

+ 

4.7 

.13 

+ 

2455. 1-. 3 
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1933  5 


1934  5 


1935  4 


1936  5 


same  conversions  as  in  assignment  statement 


CHOL 

+ 

( i.e.  , none) 

IROlWAN 

+ 

3B  ( i.e.  , none) 

J73C 

+ 

J73I 

+ 

3.9.2 

RASCAL 

+ 

9.2. 3. 3,  9.1.1 

PL  I 

+ 

12.9 

CS4 

+ 

4.7,  4.2  (i.e.,  none 

J3 

+ 

2455.3 

may  be  omitted 

CHOL 

o 

I R 01*1  AN 

9 

1C,  6F 

J73C 

+ 

.1731 

+ 

3.9.  1 

PASCAL 

- 

PL  I 

- 

CS4 

- 

4.7 

J3 

- 

2455 

ncremcnt  value. 

.. 

CHOL 

IROltlAN 

+ 

6F 

J73C 

+ 

J731 

+ 

3.9  (BY  increment) 

PASCAL 

+ 

9.2. 3. 3 

PLI 

+ 

12.9 

CS4 

+ 

J3 

+ 

2455. 1-. 3,  2455.6 

always  omitted 

CHOL 

- 

IROMIAN 

- 

1C,  6F 

J73C 

- 

J731 

- 

PASCAL 

+ 

9.2. 3. 3 

PLI 

- 

CS4 

+ 

4.7 

J3 

- 
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UNCLASSIFIED 
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$ 


1937  5 defaults  to  successor  value 
CHOC  o 

IROIMAN  + 1C,  6F 
J73C  o 

J73I  - 3.9 

PASCAL  + 9. 2. 3. 3 

PLl  - 12.9  (defaults  to  1,  regardless  of  control  variable's 

type) 

CS4  +4.7 

J3 


1938  5 required 

CHOL  o 
IROIWAN  o 16F] 

J73C  o 
J73I  + 3.9 
PASCAL  - 9.2. 3. 3 
PLl  - 12.9 

CS4  - 4.7 

J3  + 2455. 1-. 3,  2455.6,  2455.8 

1939  5 restricted  to  constant  value 

CHOL  o 

IROIWAN  o lA,  ID,  IF,  6F 
J73C  + (If  RESTRICTED) 

J731 

PASCAL  n 9. 2. 3. 3 
PLl 

CS4  n 4.7 

J3 

1940  5 non-constant  expressions  permitted 

CHOL  o 

IROtWAN  o lA,  ID,  IF,  6F 
J73C  + 

J731  + 3.9 

PASCAL  n 
PLl  + 12.9 

CS4  n 

J3  + 2455.1,  2455.3 
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■r 


19A1  6 evaluated  once 

CHOL  + 

1K0^MAN  o 1C,  6F 

J73C 

J731 

PASCAL  n 

PLI  + 12.9 

CS4  n 

J3 


19A2  6 evaluated  each  iteration 


CHOL 

- 

IROHiAN 

0 

1C,  6F 

J73C 

+ 

( unless 

RESTRICTED) 

J731 

+ 

3.9.2 

PASCAL 

n 

PLI 

- 

CS4 

n 

J3 

+ 

2455.3, 

2458 

conversions 

CHOL 

- 

IROMIAN 

- 

3B 

J73C 

+ 

( unless 

RESTRICTED) 

J731 

+ 

3.9 

PASCAL 

n 

PLI 

+ 

12.9 

CS4 

n 

J3 

+ 

2455.3 

194A  6 normal  implicit  conversions  permitted 

CHOL  + (i.e.,  none) 

IRO^MAN  + 3B  (i.e.,  none) 

J73C  + 

J73I  + 3.9.2 

PASCAL  n 

PLI  + 12.9 

CS4  n 

J3  + 2455.3 


1945  6 


mixed  mode 
CHOL 


arithmetic  permitted 
n * 


IROltlAN  n * 3B 

J73C  + (unless  RESTRICTED) 

J731  + 3.9 

PASCAL  n 

PLI  + 12.9 

CS4  n 

J3  + 2455.3 
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1946  4 


1947  5 


1948  5 


1949  5 


1950  5 


termination  value... 


CHOL 

+ 

IKOM1AN 

o 

16FJ 

J73C 

+ 

J73I 

+ 

3.9 

PASCAL 

+ 

9.2. 3^3 

PL  I 

+ 

12.9 

CS4 

+ 

4.7 

J3 

+ 

2455. 1-. 3 

tested  before  first  iteration 


CHOL 

+ 

IKOmAN 

+ 

IB,  6F 

J73C 

+ 

J73I 

+ 

3.9.2 

PASCAL 

+ 

9. 2. 3. 3,  4.C.3 

PLI 

+ 

12.9 

CS4 

+ 

4.7,  3.2. 1.1,  3, 

J3 

- 

tested  after 

first  iteration 

CHOL 

- 

IROIWAN 

- 

IB,  6F 

J73C 

- 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

+ 

2455.3,  2458 

evaluated  once 

CHOL 

+ 

IROWAN 

o 

6E,  6F 

J7JC 

+ 

(if  RESTRICTED) 

J731 

- 

3.9.2 

PASCAL 

+ 

9.2. 3.3,  4.C.3 

PLI 

+ 

12.9 

CS4 

+ 

4.7 

J3 

- 

contains  only  read-only  variab 

CHOL 

o 

IROMIAN 

o 

6E,  6F 

J73C 

- 

J731 

- 

3.9.2 

PASCAL 

- 

9. 2. 3. 3 

PLI 

- 

12.9 

CS4 

+ 

4.7 

J3 

- 

2456.2 

C-384 


Control  Structures 


1951  5 


1952  5 


1953  6 


195A  6 


1955  6 


evaluated  repeatedly 


CHOL 

- 

IROIMAN 

o 

6E,  6F 

J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

3.9.2 

PASCAL 

- 

PLl 

- 

12.9 

CSA 

- 

J3 

+ 

2A55.3,  2A58 

conversions. 

• • 

CHOL 

- 

IROIMAN 

• 

J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

3.9 

PASCAL 

- 

PLl 

+ 

12.9 

CSA 

- 

J3 

+ 

2A55.3 

no  implicit 

conversion 

CHOL 

+ 

IROIWAN 

+ 

3B 

J73C 

+ 

(if  RESTRICTED) 

J73I 

- 

PASCAL 

+ 

PLl 

- 

CSA 

+ 

A. 7 

J3 

- 

implicit  conversions  permitted 

CHOL 

n 

* 

IRONMAN 

- 

3B 

J73C 

+ 

(unless  RESTRICTED) 

J73I 

+ 

3.9 

PASCAL 

- 

PLl 

+ 

12.9 

CSA 

- 

J3 

+ 

2A55.3 

as  in  explicit 

: comparison  expressions 

CHOL 

+ 

(i.e.  , none) 

IROWAN 

+ 

3B 

J73C 

+ 

J731 

+ 

3.9 

PASCAL 

+ 

(i.e.,  none) 

PLl 

+ 

12.9 

CSA 

+ 

A. 7 (i.e. , none) 

J3 

+ 

2A55.3 
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1956  5 


1957  5 


1958  4 


1959  4 


1960  4 


be  omitted 


may 

CHUL 

IROtMAN 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


o 

? 1C,  6F 
+ 

+ 3.9.1 

- 9. 2. 3. 3 
+ 12.9 

- 4.7 

+ 2455. 5-. 6 


termination 

CHOL 

IROmAN 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


value  permitted  alone 
o 

? 1C,  6F 
o 

- 3.9 

- 9.2. 3. 3 

- 12.9 

- 4.7 

- 2455 


termination  conditions  instead  of  values 


CHOL 

+ 

IROWAM 

- 

1C,  6F 

J73C 

+ 

(both  forms  available) 

J731 

+ 

3.9 

PASCAL 

- 

9.2. 3. 3 

PLl 

+ 

12.9 

CS4 

- 

4.7 

J3 

+ 

2455 

sequence  of  iteration  clauses  permitted 
CHOL  o 

IROIMAN  ? 6E 

J73C  o 

J73I  - 3.9 

PASCAL  - 9.2. 3. 3 

PLl  + 12.9 

CS4  - 4.7 

J3  - 2455 

Interchangeable  increment  and  termination  clauses 
CHOL  o 

IKOttlAN  ? IB,  6E 

J73C  + 

J73I  + 3.9.1 

PASCAL  n 

PLl  12.9 

CS4  n 4.7 

J3  - 2455.1,  2455.3 
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P 

1961  4 


1962  3 


1963  4 


1964  4 


1965  4 


conditional  compilation 
CHOL  + 

IROtWAN  + 6E 
J73C  + 

J731 

PASCAL 

PLI 

CS4  - 7.1,  4.7 

J3 

loop  exiting  (from  anywhere  within  loop)... 
CHOL  o [2.2.4] 

IRO^«AN  ? 6A,  6F,  6E 
J73C  o [2.2.4] 


single  level  exit  statement 
CHOL 

IROWAN  ? * [6A,  6F,  6E] 

J73C 

J731 

PASCAL 

PLI 

CS4  + 4.8 

J3 

multi-level  exit 
CHOL 

IROIWAN  ? * [6A,  6F,  6E] 

J73C 

J731 

PASCAL 

PLI 

CS4  + 4.8 

J3 

exception  condition 
CHOL  + 

IR0W1AN  ? * [6A,  6F,  6E] 

J73C  + 

J731  n 

PASCAL  n 

PLI 
CS4 

J3  n 
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1966  k 


1967  4 


1968  4 


1969  4 


1970  3 


go  to  statement 


CHOL 

+ 

(But  not  recommended) 

IROmAN 

? 

* (6A,  6F,  6E) 

J73C 

+ 

(but  not  recommended) 

J73I 

+ 

3.9.2 

PASCAL 

9.1.3 

PLl 

+ 

12.9,  12.15,  3.4,  3.5 

CS4 

+ 

4.10 

J3 

+ 

2444,  2456.5 

other  control 

structure  exits  (RETURN,  etc.) 

CHOL 

+ 

(But  not  recommended) 

IROmAN 

? 

* [6A,  6F,  6E) 

J73C 

+ 

(but  not  recommended) 

J731 

+ 

3.9.2 

PASCAL 

- 

PLl 

+ 

3.4,  3.6,  12.14 

CS4 

+ 

4.9 

J3 

2445. 3-. 5 

forbidden 

CHOL 

- 

IROmAN 

? 

* t6A,  6F,  6E] 

J73C 

- 

J731 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

- 

with  parameters 

(for  control  variable  value) 

CHOL 

o 

IROmAN 

? 

* I6A,  6F,  6E) 

J73C 

0 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

- 

skip  to  next  cycle  of  loop  (from  anywhere  within 

CHOL 

o 

12.2.4J 

IROtMAN 

- 

lA,  IB 

J73C 

o 

(2.2.4] 
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1971  4 single  level  next  cycle  statement 

OHOL 

IROtWAN  n * [lA,  IB] 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3  + 2445. 1-. 2,  2458 

1972  4 multi-level  next  cycle 

CHOL 

IROtMAN  n * [lA,  IB] 

J73C 

J73I 

PASCAL 

PLi 

CS4 

J3  + 2445. 1-.2,  2458 

1973  4 may  be  used  in... 

CHOL  o [2.2.4] 

IROIWAN  n * [lA,  IB] 

J73C  o [2.2.4] 

1974  5 loops  with  control  variables  (they  are  updated) 

CHOL  n 

IROHiAN  n * [lA,  IB] 

J73C  n 
J73I  n 
PASCAL  n 
PLI  n 

CS4  n 

J3  + 2458 

1975  5 loops  with  no  control  variables 

CHOL  n 

IROlWAN  n * [lA,  IB] 

J73C  n 
J73I  n 
PASCAL  n 
PLI  n 

CS4  n 

J3  n 
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1976  3 


1977  3 


1978  4 


1979  5 


1980  4 


definite  and  Indefinite  Iterations  can  be  combined 


CHOL 

- 

IR0M1AN 

? 

6A 

J73C 

- 

J731 

- 

3.9 

PASCAL 

- 

9. 2. 3. 3 

PLl 

+ 

12.9 

CS4 

+ 

4.7 

J3 

+ 

2455.9-. 10 

lexical  extent 

of 

; loop  body 

CHOL 

o 

[2.2.41 

IKOIMAN 

o 

16E1 

J73C 

o 

[2.2.4] 

defined  by  required  terminator 


CHOL 

o 

IROtWAN 

+ 2D,  6A,  6E 

J73C 

- 

J731 

- 

PASCAL 

- 

PLl 

+ 12.9,  2.3,  12, 

CS4 

+ 4.7 

J3 

- 

Is  distinctive 

CHOL 

o 

IROMIAN 

+ 6A,  6E 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLl 

- 12.10 

CS4 

- 

J3 

n 

defined  by  compound  statement 

CHOL 

0 

IROtMAN 

- 2D,  6A 

J73C 

+ 

J73I 

+ 3.9.1 

PASCAL 

+ 9.2. 3.3 

PLl 

- 

CS4 

- 

J3 

+ 2455.11,  2455 
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1981  4 


1982  2 


multiple  closure  permitted 
CHOL 

IROlWAN  - 2D 

J73C 

J73I 

PASCAL 

PLI  +2.4 

CS4  - 4.7 

J3 

unconditional  transfer  of  control 


CHOL 

+ 

IROfUAN 

+ 6G 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 

PLI 

+ 

CS4 

+ 

J3 

+ 

1983  3 


unconditional 

CHOL 

IROtHAN 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 


goto  statement 
+ 

+ 6G 
+ 

+ 3.4 
+ 9.1.3 
+ 12.15 
+ 4.10 
+ 2444 


1984  3 indexed  goto  statement 

CHOL 

IROMIAN  - 6G 

J73C 

J731 

PASCAL 

PLI  + 12.15  (subscript  a label  array) 

CS4 

J3  + 2481 

1985  4 effect  when  index  is  out  of  range... 


CHOL 

n 

IROfWAN 

n 

J73C 

n 

J73I 

n 

PASCAL 

n 

CS4 

n 
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1986  5 statement  Ignored 

CHOL  n * 

IKOIMAN  n 

J73C  n 

J73I  n 

PASCAL  n 

PLl 

CS4  n 

J3  + 2481.6 

1987  3 statement  is  undefined 

CHOL  n * 

IROIMAN  n 

J73C  n 

J73I  n 

PASCAL  n 

PLI 

CS4  n 

J3 

1988  5 Implementation-defined 

CHOL  n * 

IROmAN  n 

J73C  n 

J731  n 

PASCAL  n 

PLI 

CS4  n 

J3 

1989  5 exception  condition 

CHOL  n * 

IROHiAN  n * 

J73C  n 

J73I  n 

PASCAL  n 

PLI  + 10.4.16  (subscrlptrange) 

CS4  n 

J3 

1990  4 methods  for  specifying  index  range... 

CHOL  n <■ 

IROMiAN  n 

J73C  n 

J731  n 

PASCAL  n 

CS4  n 
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1991  5 switch  declarations 

CHOL  n * 

1 ROWAN  ii 
J73C  n 
J73I  n 
PASCAL  n 
PLI 

CS4  n 

J3  + 2481 

1992  5 subscripted  statement  labels 

CHOL  n * 

IROWAN  n 
J73C  n 
J73I  n 
PASCAL  n 
PLI  +2.5.1 

CS4  n 

J3 

1993  5 as  part  of  Indexed  goto  statement 

CHOL  n * 

IROWAN  n 
J73C  n 
J731  n 
PASCAL  n 
PLI 

CS4  n 

J3 

1994  3 restrictions  on  gotos... 

CHOL  o 
IROWAN  o [6C] 

J73C  o 
J3  2489 

1995  4 can  jump  to  label  value  located  outside  the  procedure  body 


CHOL 

+ 

IROWAN 

- 

6G 

J73C 

+ 

J73I 

+ 

3.4,  1.3.3,  2 

PASCAL 

+ 

9.  1.3 

PLI 

+ 

3.5,  12.15 

CS4 

- 

4.10.2 

J3 

+ 

2484.11,  2444 
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1996  5 


1997  5 


1998  5 


1999  A 


2000  4 


via  label  constant 


CHOL 

+ 

IROfWAN 

n * (6C] 

J73C 

+ 

J731 

+ 3.4 

PASCAL 

+ 9.1.3 

PLI 

+ 12.15 

CS4 

- 

J3 

+ 2484.11 

via  label  parameter 

CHOL 

- 

IRO^MAN 

n * [6C] 

J73C 

+ (unless  RESTRICTED) 

J73I 

+ 3.4,  2.2. 3.3 

PASCAL 

n 

PLI 

+ 12.15 

CS4 

n 

J3 

+ 2484.11,  2484.5 

via  label  valued  expression 

CHOL 

n 

IROlWAN 

n * 16G] 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

+ 12.  15 

CS4 

n 

J3 

+ 2444,  2480-1 

can  jump  Into 

loops 

CHOL 

- 

IROrWAN 

- 6G 

J73C 

- 

J73I 

- 3.9.2 

PASCAL 

- U4.E 

PLI 

- 12.9 

CS4 

o 

• 

o 

J3 

- 2456. 3-. 4 

can  jump  Into 

THEN  and  ELSE  branchei 

CHOL 

- 

IRONMAN 

- 6G 

J73C 

+ (unless  RESTRICTED) 

J73I 

+ 3.7 

PASCAL 

- U4.E 

PLI 

+ 12.16 

CS4 

1 

• 

o 

• 

o 

J3 

+ 2453-4 
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2001  4 


2002  4 


2003  2 


2004  2 


2005  3 


Control  Structures 


can  Jump  Into  case  clauses 
CHOL 

IROlWAN  - 6G 

J73C  + (unless  RESTRICTED) 

J731  + 3.8 

PASCAL  - U4.E 

PLl  n 

CS4  - 4.10. 1 

J3  + 2482 


can  lump  from  one  case  constituent  to  another 
CHOL 

IROIWAN  + 6G 

J73C  + (unless  RESTRICTED) 

J731  + 3.8 

PASCAL  + 9. 2. 2. 2 

PLI  n 

CS4  - 4.0,  4.6,  4.10.1 

J3  + 2482 


STOP  statement 
CHOL 

IROWAN  o 

J73C  + 

J731  + 3.5 

PASCAL 

PLl  - 12.27,  10.4.6,  12.24 

CS4 

J3  + 2445. 4-. 5 


exception  conditions  (programmer-defined) 

CHOL  + 

IROIWAN  + lOA,  IOC,  lOD 

J73C  + 

J731 

PASCAL 

PLI  +10 

CS4  + 5.3 

J3 

capabilities  equivalent  to  system-defined  exceptions 
CHOL  + 

IROIWAN  + lOA,  IOC,  lOD,  IOC 

J73C  + 

J731  n 

PASCAL  n 

PLI  - 10.4.21 

CS4  + 

J3  n 
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2006  3 ability  to  terminate  operations 
CHOL  + 

IROmAN  + IOC 

J73C  + 

J73I 

PASCAL 

PLl  + 10.3,  10.3.1,  3.6.3 

CS4  + 4.12 

J3 


2007  3 ability  to  resume  operations 

CHOL  o 
IR0W1AN  - IOC 
J73C  o 
J73I 
PASCAL 

PLI  + 10.3,  10.3.1,  3.6.3 

CS4  + 5.3.3 

J3 

2008  3 ability  to  disable  and  enable  exceptions 

CHOL  + 

IROmAN  + lOG 
J73C  + 

J73I 

PASCAL 

PLI  + 10.2 

CS4  + 7.3.2 

J3 

2009  3 default  exceptions 

CHOL  + 

IR0M1AN  - IOC,  lOD 
J73C  + 

J73I 

PASCAL 

PLI  + 10.3 

CS4  + F 

J3 

2010  3 control  flow  (resumption)  constraints  expressed 

CHOL  o 

IR0M1AN  n 

J73C  o 

J731 

PASCAL 

PLI 

CS4 

J3 
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2011  3 


2012  3 


2013  A 


201A  4 


2015  3 


ability  to  associate  parameters  with  exceptions 

IOC,  lOD] 


CHOL 

+ 

IROmAN 

o 

[lOA. 

J73C 

+ 

J731 

- 

PASCAL 

- 

PLI 

- 

10 

CS4 

+ 

5.3.1 

J3 

- 

late  handlers  with 

CHOL 

+ 

IROWIAN 

• 

J73C 

+ 

J731 

- 

PASCAL 

- 

PLI 

+ 

10.3, 

CS4 

+ 

5.3.2 

J3 

- 

Ically 

CHOL 

+ 

IROIMAN 

o 

5C,  7C 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 

5.3.2 

J3 

- 

mically 

CHOL 

- 

IROIMAN 

- 

5C,  7C 

J73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

+ 

10.3, 

CS4 

- 

J3 

- 

up  exceptions 

CHOL 

0 

IROlWAN 

- 

IOC 

J73C 

o 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

IM) 
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2016  3 


ability  to  control  how  exceptions  are  Inpleaented 


CHOL  o 

IROtMAN  ? IIF,  ID,  lOA 

J73C  o 

J731  n 

PASCAL  n 

PLI 

CS4 

J3  n 


2017  4 


status  values 

CHOL  + 

IROIWAN  ? * 

J73C  + 

J73I  n 

PASCAL  n 

PLI  n 

CS4  n 

J3  n 


[IIF,  ID,  lOA] 


2018  5 as  parameters 
CHOL  + 

IROIWAN  ? * UIF,  ID,  lOAj 

J73C  + 

J73I  n 

PASCAL  n 

PLI  n 

CS4  n 

J3  n 


2019  5 as  function  values 
CHOL  + 

IROM1AN  ? * [IIF,  ID,  lOA] 

J73C  + 

J731  n 

PASCAL  n 

PLI  n 

CS4  n 

J3  n 


2020  4 


procedure  parameters 


CHOL 

+ 

IROmAN 

? * [llF 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

ID, 


lOA] 
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2021 


2022  A 


2023  2 


202A  3 


2025  3 


label  parameters 


CHOL 

- 

IKOmAN 

9 

* [IIF,  ID,  lOA] 

J73C 

- 

J731 

n 

PASCAL 

n 

PL  I 

n 

CSA 

n 

J3 

n 

dynamic  stack 

search 

CHOL 

- 

IROrWAN 

9 

* (IIF,  ID,  lOA] 

J73C 

- 

J731 

n 

PASCAL 

n 

PLl 

n 

CSA 

n 

J3 

n 

parallel  processing  primitives 

CHOL 

+ 

IROWAN 

+ 

9A,  9B 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLl 

- 

3.2 

CS4 

+ 

11.3,  11. A 

J3 

- 

create  a process 

CHOL 

- 

(By  extension) 

IROIWAN 

+ 

9A,  9B 

J73C 

- 

(by  extension) 

J73I 

- 

PASCAL 

- 

PLl 

- 

CSA 

+ 

11.3.2 

J3 

- 

terminate  a process 


CHOL 

- 

(By  extension) 

1ROK1AN 

+ 

9A 

J73C 

- 

(by  extension) 

J731 

- 

PASCAL 

- 

PLl 

- 

CSA 

+ 

11.3.3 

J3 

- 
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2026  3 


2027  4 


2028  4 


2029  4 


2030  4 


:al  section  control  primitives 

CHOL 

-f  (Implementation  programmer 

IRON1AN 

+ 9C,  9B 

J73C 

+ (Implementation  programmer 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

J3 

- 

■and-set 

Indivisible  operation 

CHOL 

- (By  extension) 

IROrtlAN 

0 [9C,  9B] 

J73C 

- (by  extension) 

J73I 

- 

PASCAL 

- 

PLI 

+ 13.6.17 

CS4 

- 

J3 

- 

:s,  signal  and  wait 

CHOL 

o 

IROIMAN 

o t9C,  9B] 

J73C 

o 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ II. 4.2 

J3 

- 

binary  semaphores 
CHOL  o 

IROrWAN  o [9C,  9B] 
J73C  o 

J73I 
PASCAL 
PLI 
CS4 
J3 


Integer  semaphores 
CHOL  o 

IROM1AN  o 19C,  9B) 
J73C  o 

J731 
PASCAL 
PLI 
CS4 
J3 
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2031  A 


2032  4 


2033  5 


2034  4 


2035  4 


resource  semaphores 


CHOL 

o 

IROhWAN 

0 19C 

J73C 

o 

J73I 

- 

PASCAL 

- 

?LI 

- 

CS4 

J3 

- 

9B] 


lexical  critical  sections 
CHOL 

IROtWAN  o [9C,  9B] 
J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 4.4 

J3 


conditional 

CHOL  n * 

IROMIAN  o 19C,  9B] 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


monitors 

CHOL  + 

IROIWAN  o [9C,  9B] 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


message  passing 
CHOL 

IROIMAN  o [9C,  9B] 

J73C 

J73I 

PASCAL 

PLl 

CS4  + 11.4.3 

J3 
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2036  3 


2037  4 


2038  3 


2039  2 


2040  2 


processes  have  priorities 


CHOL 

- 

(Can  be 

dune 

by 

extension) 

1R0W1AN 

+ 

90 

J73C 

- 

(can  be 

done 

by 

extension) 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

+ 

II. 3.2 

J3 

- 

programmer  controllable 
CHOL  n * 

IK()^WAN  + 90 

J7  3C  n * 

J731 

PASCAL 

PLl 

CS4  + 11.3.2  (only  when  process  started) 

J3 


coroutine  primitives 
CHOL 

IKOMIAN  - 9B  (too  specialized) 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 

asynchronous  interrupt  handling  features 
CHOL  + 

IROlWAN  - 9C 

J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 1 1. 4.2. 1.6,  II. 1 

J3 

real-time  control 

CHOL  - (Done  by  extension) 

IROlWAN  + 9E 

J73C  - (done  by  extension) 

J73I 

PASCAL 

PLl 

CS4  + 11.3.2 

J3 
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2041  3 


2042  4 


2043  4 


2044  4 


2045  3 


delay  until... 


CHOL 

n * 

IROHiAN 

+ 9E 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

+ 

J3 

- 

specified  time 

CHOL 

n * 

IROfMAN 

+ 9E 

J73C 

n * 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 11.3.2 

J3 

- 

condition  satisfied 

CHOL 

n * 

IROfWAN 

o 19E] 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

non-busy  wait 

possible 

CHOL 

n * 

IROWAN 

+ 9B 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 11.4.2. 

J3 

- 

access  to  clocks 

CHOL 

n * 

IKOfMAN 

+ 9E,  9F 

J73C 

n * 

J731 

- 

PASCAL 

- 

PLI 

+ 13.6.18 

CS4 

+ II. J 

J3 

- 

, II. J 
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2046  1 Program  Development  Aids 

CHOL  o 

IRO^WAN  o 

J73C  o 

2047  2 character  set... 

CHOL  o 

1ROH1AN  o 

J 73C  o 

2048  3 compatible  with  64-char  ASCII 

CHOL  + 

IRO^WAN  + 2A 

J73C  + 

J731  + 5.1 

PASCAL  - 3 (upward  arrow) 

PLl  - 2.6  (underscore,  vertical  bar) 

CS4  - 1.3.1  (vertical  bar,  braces,  underscore,  tilde) 

J3  -t-  2413 

2049  3 compatible  with  128-char  ASCII 

CHOL  + 

IROlWAN  + 2A  (only  64-char  subset  is  required) 

J73C  + 

J731  + 5.1 

PASCAL  + 3 

PLI  + 2.6 

CS4  + 1.3. 1 

J3  + 2413 

2050  3 compatible  with  EBCDIC 

CHOL 

IR0M1AN  - 2A 

J73C 

J731 

PASCAL  - 3 (upward  arrow,  square  brackets) 

PLI  +2.6 

CS4  - 1.3.1  (square  brackets,  braces,  backslash) 

J3  + 2413 

2051  3 publication  form  also 

CHOL 

IROlWAN  - 2A 

J73C 

J73I 

PASCAL  + 3,  14.5 

PLI 

CS4 

J3 
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2052  2 identifiers... 

CHOL  o 

IROfWAN  o 
J73C  o 

2053  3 short  (1  to  8 characters) 

CHOL 

IROfWAN  - 2E 

J73C 

J731 

PASCAL 

PLl 

CS4 

J3 

2054  3 medium  (9  to  16  characters) 

CHOL 

IROIMAN  + 13F,  2E 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 


2055  3 long  (more  than  16  characters) 

CHOL 

IROHIAN  + 13F,  2E 

J73C 

J73I 

PASCAL 

PLl  + 2.6.1  (at  most  256) 

CS4  + 1.3.2. 1 (at  most  32) 

J3 


2056  3 unlimited  length 


CHOL 

+ 

IROMiAN 

0 

13F,  2E 

J73C 

+ 

J73I 

+ 

1.3.2 

PASCAL 

+ 

4 

PLI 

- 

CS4 

- 

J3 

+ 

2415.2 
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2057  3 some  letters  ignored 

CHOL 

IROrflAN  - 2K 

J 7 3C  + 

J73I  + 1.3.2 

PASCAL  + U.l 

PLI 

CS4 

J3 

2058  3 special  length  restrictions  for  external  identifiers 

CHOL 

IROt^lAN  - 8D 
J73C 

J73I  - 1.3,  2.6 

PASCAL  ? 

PLI  - 2.6.1 

CS4 

J3 

2059  3 break  character  permitted 

CHOL  + 

IROfWAN  + 2E 
J73C  + 

J73I  + 

PASCAL  - 4 
PLI  + 

CS4  + 1 . 3.2.  1 

J3  + 

2060  4 space 

CHOL  o 
IROHIAN  o [2E] 

J73C 

J73I 

PASCAL  - 14.6 

PLI 

CS4 

J3 

2061  5 is  ignored  in  distinguishing  identifiers 

CHOL  o 
IROfMAN  o (2EJ 
J73C  n * 

J73I 

PASCAL 

PLI 

CS4 

J3 
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2062  4 


2063  4 


2064  4 


2065  2 


2066  3 


underscore 

CHOI,  o 

IROIWAN  o [2El 

J73C  + 

J73I 

PASCAL 

PLl  +2.6.1 

CS4  + 1.3. 2.1 

J3 

other 

CHOL  o 

IKOHiAN  o [2El 

J73C  + (prime  and  dollar  sign) 

J73I  + 1.3.1  (prime  and  dollar  sign) 

PASCAL 

PLI  + 2.6.1  (dollar  sign) 

CS4 

J3  +2415.2  (prime) 

permits  eificient  lexical  processing 


CHOL 

+ 

IROIWAN 

+ IE 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 

PLI 

+ 

CS4 

+ 

J3 

+ 

language-defined  tokens... 
CHOL  o 

IROIWAN  o 
J73C  o 


key  words 


CHOL 

+ 

IROIWAN 

+ 

2F 

J73C 

+ 

J731 

+ 

5.2.1 

PASCAL 

- 

PLI 

+ 

2.6.1 

CS4 

+ 

E 

J3 

- 

C-407 
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2067  3 


206«  3 


2069  2 


2070  3 


2071  3 


reserved  words 


CHOL 

+ 

IROHiAN 

+ 2F 

J73C 

- 

J73I 

- 1.3,  2, 

PASCAL 

+ 14.5 

PLl 

- 

CS4 

+ 1.3. 2.1 

J3 

+ 2415 

abbreviated  forms  permit 

CHOL 

- 

IROltlAN 

- 2E 

J73C 

- 

J731 

- 

PASCAL 

- 

PL  I 

+ 

CS4 

- 

J3 

- 

explicit  statement  delimit 

CHOL 

+ 

IROfMAN 

+ 6B 

J73C 

+ 

J731 

+ 

PASCAL 

+ 

PLI 

+ 

CS4 

+ 

J3 

+ 

terminator 

CHOL 

0 

IROIWAN 

- 6B 

J73C 

+ 

J731 

+ 3.1 

PASCAL 

- 

PLl 

+ 2.2,  2.: 

CS4 

- 

J3 

+ 2450.1 

separator 

CHOL 

o 

IROt*1AN 

- 6B 

J73C 

- 

J731 

- 

PASCAL 

+ 10,  9.2, 

PLI 

- 

CS4 

+ 2.1 

J3- 

- 

C-408 
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2072  3 either  terminator  or  separator 
CHOL  o 
IR0^MAN  + 6B 
J73C 
J731 
PASCAL 
PLI 
CS4 
J3 


2073  2 assignment  operator... 

CHOL  o 

IR0^WAN  o 
J73C  o 


2074  3 


distinguished 

CHOL 

IROrWAN 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 


from  equal  sign 
+ 

+ 2D 

- 3.3,  5.2.2 
+ 9.1.1 

- 12.2,  7.3.4 
+ 4.2 

+ 2442.1,  2437.1 


2075  3 different  operator  for  copy  and  share  assignment 
CHOL 

IROIWAN  + IB,  1C,  IE,  2D 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 


2076  2 uniform  referent  notation... 

CHOL  o 
IROlWAN  . IE 
J73C  o 

2077  3 syntactically  identical 

CHOL  o 

IROlWAN  o tlEl 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 


C-409 


M 

I 
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2078  3 syntactic  variation  permitted 

CHOI,  o 

IROtWAN  o I IE] 

J 7 3C 
J731 
PASCAl. 

Pl.I 

r.S4 

.13 

2079  3 syntactic  variation  required 

CHOI,  o 

[ROtilAN  o [IE] 

J73C  + 

J73I  +4.11,  3. 10,  4.10 

PASCAl,  + 7.2.1,  7.2.2,  8.2 

PLI  +6.2,  6.4,  6.6,  6. 7 

CS+  + 2.4.1,  3.0.p28.6 

J3  + 2432.1,  2424.2 

2080  2 comments 

CHOL  + 

1ROH1AN  o 

J73C  + 

J731  +5.4 

PASCAl,  + 3 

PLI  + 2.6.4 

CS4  + 1.3. 2. 8 

J3  + 2415.6 

2081  3 end  of  line  is  comment  terminator 

CHOL  o 

IROM1AN  ? 21 

J 7 3C 

J73I  - 5.4 

PASCAL  - 3 

PLI  - 2.6.4 

CS4  + 1.3. 2. 8 (for  comments  beginning  with  X) 

J3  - 2415.6 

2082  3 semi-colon  is  comment  terminator 

CHOL  o 

IKOIMAN  o 21 

J73C 

J731  - 5.4 

PASCAL  - 3 

PLI  - 2.6.4 

CS4 

J3  - 2415.6  i 

j 


C-410 
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2083  3 


2084  3 


2085  3 


2086  3 


2087  3 


special  symbol  is  comment  terminator 


CHOL 

o 

IROWAN 

o 21 

J73C 

+ 

J73I 

+ 5.4 

PASCAL 

+ 3 

PLI 

+ 2.6.4 

CS4 

+ 1. 3.2.8  (}  or  newline) 

3 3 

+ 2415.6 

statement  delimiter  permitted  In  comment 

CHOL 

o 

IR0^MAN 

o 21 

J73C 

+ 

J73I 

+ 5.4 

PASCAL 

+ 3 

PLI 

+ 2.6.4 

CS4 

+ 1.3. 2. 8 

J3 

- 2415.6 

begin  and  end 

comment  symbols  are  Identical 

CHOL 

o 

IROtWAN 

o 21 

J73C 

+ 

J731 

+ 5.4 

PASCAL 

- 3 

PLI 

- 2.6.4 

CS4 

- 1.3. 2. 8 

J3 

+ 2415.6 

comments  are 

nestable 

CHOL 

o 

IROWIAN 

o 21 

J73C 

- 

J73I 

- 5.4 

PASCAL 

- 3 

PLI 

- 2.6.4 

CS4 

+ 1.3. 2. 8 ({}  form  of  comment 

J3 

- 2415.6 

non-prlntlng 

character  permitted  In  comments 

CHOL 

0 

IRO^WAN 

- 21  (not  end  of  line) 

J73C 

+ 

J73I 

+ 5.4,  5.1 

PASCAL 

+ 3 

PLI 

+ 2.6.4 

CS4 

+ 1.3. 2. 8 (newline) 

J3 

- 2415.6 

Program  Development  Aids 


2088  3 anywhere  in  a program 

CHOL  + 

IROniAN  + 21 

J73C  + (almost) 

J73I  + 5.4  (almost) 

PASCAL  + 3 

PLI  + 2.6.4 

CS4  + 1 . 3.2.8 

J3  + 2420. 4-. 5 

2089  3 more  than  one  form  of  comment  delimiter 

CHOL  o 

1R0W1AN  ? 21 

J73C 

J731  - 5.4 

PASCAL  + 3 

PLI  - 2.6.4 

CS4  + I. 3. 2. 8 (< > and  % newline) 

J3  - 2415.6 

2090  4 different  forms  required  in  different  contexts 

CHOL 

IROltlAN  ? 21 

J73C  n 

J73I  n 

PASCAL  - 3 

PLI  n 

CS4 


2091  3 comment  Introduced  with  short  symbol 

CHOL  + 

IROIMAN  + 21 

J73C  + 

J73I  +5.4 
PASCAL  + 3 

PLI  + 2.6.4 

CS4  + 1 .3.2.8 

J3  + 2415.6 

2092  3 compatible  with  automatic  reformatlng 


CHOL 

+ 

IROM1AN 

o 

J73C 

+ 

J73I 

+ 

5.4 

PASCAL 

+ 

3 

PLI 

+ 

2.6.4 

CS4 

+ 

1 .3.2.8 

J3 

+ 

2420. 4-. 5 

C-412 
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2093  2 


2094  2 


2095  3 


2096  3 


2097  3 


free  format  source  code 


CHOL 

+ 

IROrWAN 

+ 

2B 

J73C 

+ 

J73I 

+ 

5.5 

PASCAL 

+ 

14.6,  14.7 

PLI 

+ 

2.6.4 

CS4 

+ 

1.3. 2. 8,  1.3.3 

J3 

+ 

2420 

end  of  line  character... 

CHOL  o 

1R0^WAN  o 

J73C  o 

ignored  in  identifiers 
CHOL  o 

IKU^flAN  - 2D  (depends  on  whether  space  is  ignored  or  a break 
character;  2E) 

J73C 

J73I  - 5.2 

PASCAL  - 14.6 

PLI  - 2.6.4 

CS4  - 1.3. 2.1 

J3  - 2412 

Ignored  in  literals 
CHOL  o 

IROHiAN  - 2H,  2G,  2D 

J73C 

J73I  - 5.2 

PASCAL  - 14.6 

PLI  - 2.6.4 

CS4  - 1.3. 2. 2,  1.3.2. 3,  1. 3.2.4,  1.3.2. 5 

J3  - 2412 

included  in  character  literals 


CHOL 

o 

IR0M1AN 

- 

2H 

J73C 

+ 

J73I 

7 

5.1,  5.2,  5.3.5 

PASCAL 

- 

4,  12.4,  6.2.4 

PLI 

+ 

2.6.4,  2. 6. 2. 2 

CS4 

- 

1.3. 2. 4,  1. 3.2.5 

J3 

7 

2416.2,  2418.9 

C-413 
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2098  2 automatic  source  code  reformatting. 


2099  3 


CHOL 

o 

IRObWAN 

o 

J73C 

o 

ted 

CHOL 

+ 

IROfMAN 

o 

J73C 

+ 

J731 

+ 

5.5 

PASCAL 

+ 

14.6,  14 

PLl 

+ 

2.6.4 

CS4 

+ 

1.3. 2. 8, 

J3 

+ 

2420 

2100  3 required 

CHOL  o 

IROlWAN  o 

J73C  o 

J731 

PASCAL 

PLl 

CS4 

J3 


2101  2 


2102  3 


independent  compilation  units 


CHOL 

+ 

IROtWAN 

+ 

12B 

J73C 

+ 

J731 

+ 

1.1 

PASCAL 

+ 

13. A. 2 

PLl 

+ 

2.1 

CS4 

+ 

2.1 

J3 

+ 

2487 

compile-time  module  integration 
CHOL  + 

IROIWAN  + 12B 

J73C 

J73I 

PASCAL 

PLI 

CS4  +2.1 

J3 


C-414 
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2103  2 


2104  3 


2105  2 


2106  3 


2107  3 


main  program 

CHOL  o 

IROIWAN  o 

J73C  + 

J73I  + 1.6.2 

PASCAL  + 1 3 

PLI  + 3.2 

CS4  ? 2.1 

J3  + 2487 

with  parameters 


CHOL 

o 

IRObMAN 

o 

J73C 

o 

J73I 

- 

PASCAL 

+ 

13 

PLI 

+ 

3.2 

CS4 

- 

2.1 

J3 

- 

2487 

conditional  compilation... 


CHOL 

+ 

IKOIMAN 

0 

J73C 

+ 

J731 

+ 

PASCAL 

- 

PLI 

- 

CS4 

- 

7.1 

J3 

- 

executable 

statements 

CHOL 

+ 

IROtWAN 

+ 

6C,  IID 

J73C 

+ 

J73I 

+ 

6.1.2 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

declarations 

CHOL 

+ 

IROmAN 

7 

be,  IE 

J73C 

+ 

J73I 

+ 

6.1.2 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

C-415 
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2108  3 of  macros 


CHOL 

o 

IROfWAN 

? 

6C,  5C 

J73C 

+ 

J73I 

+ 

6.1.2 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

2109  3 


done  by  normal  control  clauses  with  compile-time  conditions  (Indices) 
CHOL  + 

IROfWAN  + 6C,11D 
J73C  + 

J73I 
PASCAL 
PL  I 
CS4 
J3 


2110  4 normal  control  clause  form  only 

CHOL  - (Since  declarations  are  to  be  conditionally  compiled) 

IROIWAN  + 6C,11D 

J73C  - (since  declarations  are  to  be  conditionally  compiled) 

J73I  n 

PASCAL  n 

PLI  n 

CS4  n 

J3  n 

2111  3 done  by  special  directives 

CHOL  + 

IROfUAN  - 6C,  IID 

J73C  + 

J731  +6.12  (SKIP,  BEGIN-END) 

PASCAL 

PLI 

CS4 

J3 


2112  3 done  by  compile-tlme  statements 
CHOL  o 
IROMIAN  o 6C,  IID 
J73C 
J731 
PASCAL 
PLI 
CS4 
J3 


C-416 
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2113  3 done  by  compile-time  procedures  and/or  macros 

CHOL  o 

IROIWAN  o 6C,  IID 

J73C  + 

J73I  + 2.5 

PASCAL 

PLI 

CS4 

J3 

2114  2 compile-time  preprocessing/macro  capability 

CHOL  o 

IROIWAN  + 5G 

J73C  + (DEFINE) 

J731  + 2.5  (DEFINE) 

PASCAL 

PLI 

CS4 

J3  + 2421  (DEFINE  directive) 

2115  3 character  oriented  (precedes  final  lexical  parse) 

CHOL  o 

IROHiAN  o [50 

J73C  + 

J73I  + 2.5 

PASCAL  n 

PLI  n 

CS4  n 

J3  + 2421 

2116  3 token  oriented  (follows  final  lexical  parse) 

CHOL  o 

IRONMAN  o [5G] 

J73C 

J731 

PASCAL  n 

PLI  n 

CS4  n 

J3 

2117  3 coraplle-time  statements 

CHOL  + 

IROIWAN  - IE,  lA,  5G 

J73C  + 

J73I  + 

PASCAL 

PLI 

CS4 

J3  + 
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2118  4 


2119  4 


2120  4 


2121  4 


2122  4 


declarat Ion 


loop 


go  to 


CHOL 

o 

IROIMAN 

n 

* HE 

J73C 

+ 

J731 

+ 

2.5.1 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

+ 

2421. 

;nment 

CHOL 

- 

IROltlAN 

n 

* [IE 

J73C 

- 

J731 

- 

2.5 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

+ 

2421. 

■ tlonal 

CHOL 

o 

IROtWAN 

n 

* [IE 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

— 

CHOL 

_ 

IROMIAN 

n 

* [IE 

J73C 

- 

J73I 

- 

PASCAI, 

n 

PLI 

n 

CS4 

n 

J3 

1 

CHOL 

IRO^MAN 

n 

* [IE 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

- 

lA,  5C) 


C-418 
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2123  4 procedure  call 

CHOL 

IROIMAN  n * [IE,  lA,  3C  ] 

J73C  + 

J73I  + 2.5.4 

PASCAL  n 

PLI  n 

CS4  n 

J3 

2124  4 compound 

CHOL 

IROM^AN  n * [IE,  lA,  5G ] 

J73C 

J73I 

PASCAL  n 

PLI  n 

CS4  n 

J3 

2125  3 compile-time  variables 

CHOL  + (Redefinable  macro  names) 

IROWAN  - IE,  lA,  5G 

J73C  + (redefinable  macro  names) 

J73I  + 2.5.1,  2.5.2 

PASCAL 

PLI 

CS4 

J3  + 2421. 1-. 3 

2126  4 global 


CHOL 

+ 

IRomAN 

n 

* [IE, 

lA,  5C 

J73C 

+ 

J73I 

+ 

2.5.1, 

2.5.2 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

-f 

2421.4 

2127  4 local  to  compile-time  procedure/macro 
CHOL  + 

IROlWAN  n * [IE,  lA,  5G  ] 

J73C 

J731 

PASCAL  n 

PLI  n 

CS4  n 

J3 


C-**!'’ 
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2128  3 


2129  A 


2130  5 


2131  5 


2132  A 


compile-time  types  and  operations 
CHOL  + 

IRONMAN  - lE,  lA,  5C 
J73C  + 

J731  + 

PASCAL 

PLI 

CSA  + 

J3  + 


integer 

CHOL 

IROIWAN 

J73C 

J73I 

PASCAL 

PLI 

CSA 

J3 


+ (Constant  arithmetic) 
n * HE,  lA,  5G1 


n 

n 

n 


add,  subtract 

• * 

multiply,  divide 

CHOL 

+ 

IROlWAN 

n 

* HE,  lA,  5C) 

J73C 

n 

J731 

n 

A 

PASCAL 

n 

PLI 

n 

CSA 

n 

J3 

n 

equal,  greater 

than,  etc. 

CHOL 

+ 

IROlWAN 

n 

* HE,  lA,  3C] 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

n 

CSA 

n 

J3 

n 

varying  character  string 

CHOL 

+ 

(Macros  and  literal 

IROIliAN 

n 

* (IE,  lA,  5G) 

J73C 

+ 

(macros  and  literal 

J73I 

+ 

2.5 

PASCAL 

n 

PLI 

n 

CSA 

n 

J3 

+ 

2A21.1-.3 

strings) 

strings) 


C-A20 
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2133  5 


2134  5 


2135  4 


2136  5 


2137  5 


substring,  concatenation,  length 

CH'JL 

+ 

IRONMAN 

n 

* [IE,  lA,  5C) 

J73C 

+ 

(concatenation) 

J73I 

+ 

2.5  (concatenation) 

PASCAL 

n 

PLl 

n 

CS4 

n 

J3 

- 

equal,  greater 

than,  etc. 

CHOL 

+ 

IROlWAN 

n 

* [ 1E,Ma,  5G] 

J73C 

- 

i 

f 

f 

J73I 

- 

PASCAL 

n 

PL  I 

n 

f 

CS4 

n 

/ 

J3 

- 

J 

4 

F 

boolean 

CHOL 

+ 

IROMiAN 

n 

* [IE,  lA,  5CJ 

J73C 

- 

J731 

- 

PASCAL 

n 

PLl 

n 

CS4 

n 

J3 

- 

and,  or,  not 

CHOL 

+ 

IROlWAN 

n 

* [IE,  lA,  5G) 

J73C 

n 

J731 

n 

PASCAL 

n 

PLl 

n 

CS4 

n 

J3 

n 

equal 

CHOL 

+ 

IROM1AN 

n 

* [IE,  lA,  5G] 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLl 

n 

CS4 

n 

J3 

n 

C-421 
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2138  4 


2139  5 


2140  3 


2141  4 


2142  4 


array 


CHOL 

■f 

IROlWAN 

n 

* [IE,  lA,  5G1 

J73C 

- 

J731 

- 

PASCAL 

n 

PLl 

n 

CS4 

n 

J3 

- 

indexing 

CHOL 

+ 

IROlWAN 

n 

* [IE,  lA,  5G) 

J73C 

n 

J731 

n 

PASCAL 

11 

PL  I 

n 

CS4 

n 

J3 

n 

:ompile-time  procedures/macros 

CHOL 

-t 

IROIMAN 

+ 

5G,  12D 

J73C 

+ 

J73I 

+ 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

+ 

no  parameters 

CHOL 

- 

IROI^IAN 

+ 

5G  (but  12D  pe: 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

+ 

2421. 1-. 3 

fixed  number 

of 

parameters 

CHOL 

+ 

IROlWAN 

+ 

12D 

J73C 

J73I 

■f 

2.5.1,  2.5.2 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

- 

parameters) 


C-422 
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2143  4 


2144  4 


indefinite  number  of  parameters 


CHOL 

- 

IROhMAN 

o 

12D  (concatenated 

J73C 

- 

J73I 

- 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

- 

:ionaI  parameters 

CHOL 

o 

(Same  as  language) 

IROIMAN 

o 

12D 

J73C 

+ 

J731 

+ 

2.5.2 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

2145  4 keyword  parameters 

CHOL  o (Same  as  language) 

IROWAN  o 12D 

.I73C 

J73I 

PASCAL  n 

PLl  n 

CS4  n 

J 3 n 

2146  4 lists,  sublists,  etc.  as  parameters,  indexing  of  lists 

CHOL  o 

IROniAN  o 12D 

J73C 
J73I 

PASCAL  n 

PL  I n 

CS4  n 

J3  n 


2147  3 complle-tlme  type  trait  enquiry  functions 
CHOL  + 

IROr^lAN  o [5C] 

J73C  + 

J73I 

PASCAL 

PLI 

C54  + 3.0,  7. 1 

J3 


C-423 


.4 
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2148  3 compile-time  facilities  usable  Inslde/outside  compile-time  procedures 

CHOL  o (Do  not  have  full  compile  time  programming  capability) 

IROfWAN  o [5G] 

J73C  - (do  not  have  full  compile  time  programming  capability) 

J73I 

PASCAL  n 

PLI  n 

CS4  n 


2149  3 programmer  control  over  substitutability 


CHOL 

- 

IROIWAN 

- 

12D,  5G 

J73C 

- 

J73I 

- 

2.5 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

- 

2150  4 activate/deactivate  variables  and  procedures 

CHOL  n * 

IR0^^1AN  n * [12D,  5G  ] 

J73C  n * 

J73I 

PASCAL  n 

PLI  n 

CS4  n 

J3  - 2421.4 

2151  4 rescan/no-rescan  of  substituted  values 

CHOL  n * 

IROlWAN  n * [12D,  5G  ] 

J73C  n * 

J731 

PASCAL  n 

PLI  n 

CS4  n 

J3 

2152  4 stripable  quotes  prevent  substitution  for  one  scan 

CHOL  n * 

IROlWAN  II  * (12D,  5G) 

J73C  n * 

J73I 

PASCAL  n 

PLI  n 

CS4  n 

J3 
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2153  5 


nestable 
CHOL 
IROmAN 
J73C 
J73I 
PASCAL 
PL  I 
CS4 
J3 


n * 

n * 112D,  5GJ 

n 

n 

n 

n 

n 

n 


2154  3 can  generate  complle-tlme  statements,  declarations,  procedures 
CHOL  + 

IROtWAN  + 12D 

J73C  + 

J731  ? 

PASCAL 

PLI 

CS4 

J3  + 2421 


2155  3 can  issue  error  messages  with  severity  levels 
CHOL  o 
IROtWAN  o [5G] 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 


2156  3 compile-time  facilities  are  similar  to  run-time  language 
CHOL  + 

IROIWAN  + 12D 

J73C 

J731 

PASCAL  n 

PLI  n 

CS4  n 

J3 


2157 


copy/include  capability 


CHOL 

+ 

1R0H1AN 

o 

12A, 

J73C 

+ 

J731 

+ 

6.1.1 

PASCAL 

- 

PLI 

+ 

2.7 

CS4 

- 

J3 

- 

5C 
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2158  2 


2159  3 


2160  4 


2161  3 


2162  4 


extension  facilities 


CHOL 

+ 

IROlWAN 

+ 3-5A,  3C 

J73C 

+ 

J73I 

- 

PASCAL 

+ 

PLI 

- 

CS4 

+ 6 

J3 

- 

data  type  token  declarations 

CHOL 

+ 

IROIWAN 

+ 3-5A 

J73C 

+ 

J731 

- 

PASCAL 

+ 6,  10 

PLI 

- 

CS4 

+ 6,1 

J3 

- 

type  token  is 

lexically  distinguishable 

CHOL 

o 

IROIWAN 

o [3-5A] 

J73C 

o 

J73I 

n 

PASCAL 

- 6 

PLI 

n 

CS4 

- 6.1 

J3 

n 

define  data  types 

CHOL 

+ 

IROIWAN 

+ 3C,  3-5A 

J73C 

+ 

J73I 

- 

PASCAL 

+ 6 

PLI 

- 

CS4 

+ 6.1 

J3 

- 

redefine  primitive  types 

CHOL 

- 

IROIWAN 

+ 2F 

J73C 

- 

J73I 

- 

PASCAl- 

+ 6.  1.2 

PLI 

- 

CS4 

- E 

J3 

- 

from  variable 


identifiers 


C-426 
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2163  4 


2164  4 


2165  5 


2166  6 


2167  6 


representation  and  operations  not  grouped 


CHOL 

+ 

IROlWAN 

- 3-5A 

.)73C 

+ 

J73I 

- 

PASCAL 

+ 6,  10 

PLI 

- 

CS4 

- 

J3 

- 

esentatlon  and  operations 

CHOL 

+ 

IROIWAN 

+ 3-5A 

J73C 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

+ 6*1 

J3 

- 

r access 

to  (individual) 

CHOL 

o 

IROlWAN 

« 

J73C 

o 

J73I 

n 

PASCAL 

n 

PLI 

n 

J3 

n 

restricted 

CHOL 

- 

IROMIAN 

- 3-5B 

J73C 

- 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

- 

J3 

n 

og rammer 

specifiable 

CHOL 

+ 

1R0M1AN 

+ 3-5B 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

+ 6.1,  6.1.2 

J3 

n 

C-42  7 
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2168  5 


2169  6 


2170  6 


2171  5 


2172  6 


nltiallzatlon 

code  Is 

CHOL 

o 

IROIWAN 

o 

13-5A] 

J73C 

o 

J73I 

n 

PASCAL 

n 

PLI 

n 

J3 

n 

block  body 

CHOL 

o 

IROIWAN 

o 

13-5A1 

J73C 

o 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

- 

J3 

n 

procedure 

CHOL  o 
IROlWAN  o [3-5A) 

J 73C  o 
J731  n 
PASCAL  n 
PLI  n 

CS4  + 6.1.3 

J3  n 

user  access  to  (components  of)  representation  Is. 
CHOL  o 
IROlWAN  . 

J73C  o 
J731  n 
PASCAL  n 
PLI  n 

J3  n 


unrestricted 

CHOL 

IROM1AN  - 3-5B 

J73C 

J731  n 

PASCAL  n 

PLI  n 

CS4 

J3  n 
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2173  7 


2174  7 


2175  6 


2176  7 


2177  7 


read 

CHOL  n * 

IROMiAN  n 

J73C  n 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J3  n 

write 

CHOL  n * 

IROIMAN  n 

J73C  n 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J3  n 

programmer  specifiable 
CHOL  + 

IROIWAN  + 3-5B 

J73C  + 

J731  n 

PASCAL  n 

PLl  n 

CS4  - 6.1,  6.1.2 

J 3 n 


read 

CHOL  + 

IROIWAN  o [3-5B] 

J73C  + 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J3  n 


write 

CHOL  + 

1ROM1AN  o 13-5B] 

J73C  + 

J731  n 

PASCAL  n 

PLl  n 

CS4  n 

J 3 n 
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2178  5 


2179  6 


2180  6 


2181  6 


2182  6 


essentially  same  cluster  facilities  for  defining.. 
CHOL  o 

IROIWAN  o [3-5A] 

J73C  o 

J73I  n 

PASCAL  n 

PLI  n 

J3  n 


classes 

CHOL  o 

IROrWAN  o [3-5A] 
J73C  o 

J731  n 

PASCAL  n 

PLI  n 

CS4  + 6.  1 

J3  n 


monitors 

CHOL  + 

IROHiAN  o (3-5A) 

J73C  + 

J73I  n 

PASCAL  n 

PLI  n 

CS4 

J3  n 


parallel  processes 
CHOL  o 

IROt^AN  o [3-5A] 

J73C  o 

J73I  n 

PASCAL  n 

PLI  n 

CS4 

J3  n 


corout ines 
CHOL 

IROrWAN  o [3-5A) 

J73C 

J73I  n 

PASCAL  n 

PLI  n 

CS4 

J3  n 
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2183  5 


218^  b 


2185  4 


2186  5 


2187  6 


def ine 

type 

specific  operations 

CHOL 

+ 

IROlWAN 

3-5B 

J73C 

+ 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

+ 

6.  1 

J3 

n 

1 associate 

operations  with  operators 

CHOL 

- 

IROlWAN 

7A 

J73C 

- 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

- 

J3 

n 

programmer  may  define  operations  for... 
CHOL  + 

IR0M1AN  + 3-5A 

J73C  + 

J731 

PASCAL 

PLI 

CS4  + 

J3 

construction 
CHOL 
IROrWAN 
J73C 
J73I 
PASCAL 
PLI 
CS4 
J3 

allocation 
CHOL 
lR0^^1AN 
J73C 
J73I 
PASCAL 
PLI 
CS4 
J3 


+ 7A,  3-3C,  3C 
+ 
n 

n 

+ 

n 

+ 

o 17A,  3-3C,  3CJ 

+ 

n 

n 

n 
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2188  6 


2189  5 


2190  6 


2191  6 


2192  5 


inlt ializatlon 


CHOL 

IROWAN 

+ 5E,  3C 

J73C 

+ 

J731 

n 

PASCAL 

n 

PLl 

n 

CS4 

+ 6.1.3 

J3 

n 

selection  (of  components) 

CHOL 

+ 

IROIWAN 

+ 3C 

J73C 

+ 

J731 

n 

PASCAL 

- 

PLI 

n 

CS4 

- 6.1.3 

J3 

n 

read  value 

CHOL 

+ 

IROlWAN 

+ 3C 

J73C 

+ 

J731 

n 

PASCAL 

- 

PLI 

n 

CS4 

- 

J3 

n 

location  value 

CHOL 

+ 

IROMIAN 

o [3C] 

J73C 

+ 

J73I 

n 

PASCAL 

- 

PLI 

n 

CS4 

- 

J3 

n 

type  discrimination 

CHOL 

+ 

IROtWAN 

+ 6C,  3-3H, 

J73C 

+ 

J73I 

n 

PASCAL 

- 

PLI 

n 

CS4 

- 

J3 

n 

C-A32 


u 
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2193  3 typt*  conversion 

CHOL  + 
IKOlWAN  + 3-5D 
J73C  + 

J731  n 
PASCAL 
PLl  n 

CS4  + 6.1.3 

J3  n 

2194  5 destruction 

CHOL  + 
IROtMAN  o [3-5A] 
J73C  + 

J731  n 
PASCAL 
PLI  n 

CS4  + 

J3  n 

2193  6 termination 

CHOL  + 

IROHiAN  o [3-3A] 

J73C  -t- 

J731  n 

PASCAL 

PLI  n 

CS4  +6.1.3 

J3  n 

2196  6 deallocation 

CHOL  + 

IROhMAN  + 3C 

J73C  + 

J731  n 

PASCAL 
PLI  n 

CS4 

J3  n 

2197  3 equality  testing 

CHOL  + 

IKorWAN  + 7A,  3C 

J73C  + 

J731  n 

PASCAL 
PLI  n 

CS4  + 6.1.3 

J3  n 
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2198  5 


2199  5 


2200  5 


2201  5 


2202  6 


assignment 

CHOL  + 

IROMIAN  + 7A 

J73C  + 

J73I  n 

PASCAL 
PLl  n 

CS4  + 6. 

J3  n 

input 

CHOL 

IROlWAN  o [3 

J73C 

J73I  n 

PASCAL 
PLl  n 

CS4  + 6. 

J3  n 

output 

CHOL 

IROIWAN  o [3 

J73C 

J73I  n 

PASCAL 
PLl  n 

CS4  + 6. 

J3  n 


access  to  entire 


CHOL  + 

IROIMAN  + 3 

J73C  + 

J73I  n 

PASCAL 
PLl  n 

CS4 

J3  n 

read  value 
CHOL  + 

IROlWAN  o [ 

J73C  + 

J731  n 

PASCAL 
PLl  n 

CS4 

J3  n 


. 3C 

1.3 

-5A] 

1.3 

-5A] 

1.3 

object 
3F,  3C 

,-3F,  3CJ 
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2203  6 


2204  4 


2205  4 


2206  5 


2207  5 


location  value 
CHOL  + 

IROlWAN  o [3-3F,  3C] 

J73C  + 

J731  n 

PASCAL 
PLl  n 

CS4 

J3  n 

operations  specified  as  procedures/functions 


CHOL 

+ 

IROiMAN 

+ 3-5A,  7A,  7D 

J73C 

J73I 

a 

PASCAL 

n 

PL  I 

n 

CS4 

+ 6.1.3,  6.1 

J3 

n 

may  be  parameterized  with... 

CHOL 

+ 

IROKiAN 

. 

J73C 

+ 

J731 

n 

PASCAL 

- 

PLl 

n 

CS4 

+ 

J3 

n 

ordinary  da 

ta 

CHOL 

+ 

IRO^MAN 

+ 12D 

J73C 

+ 

J73I 

n 

PASCAL 

- 

PLl 

n 

CS4 

+ 6.1.1 

J3 

n 

types 

CHOL 

+ 

IROMIAN 

+ 12D 

J73C 

+ 

J731 

n 

PASCAL 

- 

PLl 

n 

CS4 

+ 6.1.1 

J3 

n 
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2208  4 types  may  be  concatenated 

CHOL 

1R()^WAN  ? 12D 
J73C 

J731  n 

PASCAL 
PLI  n 

CS4 

J3  n 

2209  5 virtual  declarations  for  attribute  redefinition.  Inner  accessabillty 

CHOL  n * 

IROI^IAN  ? 12D 

J73C  n * 

J73I  n 

PASCAL  n 

PLI  n 

CS4  n 

J3  n 


2210  3 type  equivalence  based  on... 
CHOL  o 

IROIWAN  . 

J73C  o 
J73I  n 
PLI  n 

J 3 n 


2211  4 


type's  name 
CHOL 
IROIMAN 
J73C 
J731 
PASCAL 
PLI 
CS4 
J3 


+ 

+ 7G,  3-3F,  3B,  3G  (otherwise  no  need  for  5G) 
+ 
n 

? 6 (probably) 
n 

+ 6.1 

n 


2212  4 type's  representation 
CHOL 

IRO^^tAN  - 7G,  3-3F,  JB,  50 
J73C 

J73I  n 

PASCAL  ? (probably  not)) 

PLI  n 

CS4 

J3  n 
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2213  3 


2214  4 


2215  5 


2216  5 


2217  4 


define  operators 
CHOL 


IROfWAN 

+ 7A 

J73C 

- 

J731 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

- 

redefine  primitive  operai 

CHOL 

n * 

IROMiAN 

+ 7A 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PL  I 

- 

CS4 

- 

J3 

- 

for  primitive  types 

CHOL 

n * 

IROrtlAN 

+ 7A,  2F 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

- 

for  non-primitive  types 

CHOL 

n * 

IROrWAN 

+ 7A 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

- 

programmer  can  define... 

CHOL 

n * 

IROfW  AN 

J73C 

n * 

J73I 

- 

PASCAL 

- 

PLl 

- 

CS4 

- 

J3 

- 

C-437 
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2218  5 


2219  5 


2220  U 


2221  5 


2222  b 


precedence 


CHOL 

n 

* 

IROWAN 

- 

2C 

J73C 

n 

* 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

associat Ivi 

ty 

CHOL 

n 

* 

IROIWAN 

+ 

7D 

J73C 

n 

* 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

generic  operators 


CHOL 

+ 

IROIWAN 

+ 12D 

J73C 

+ 

J73I 

+ 

PASCAL 

+ 

PLI 

+ 

CS4 

+ 

J3 

+ 

builtin  operators  only 


CHOL 

+ 

IROIMAN 

+ 

7A,  2C,  4A 

J73C 

+ 

J73I 

+ 

4.8,  4.6 

PASCAL 

+ 

8.  1 

PLI 

+ 

7.1.2,  7.1.3 

CS4 

+ 

3.2.4 

J3 

+ 

2434-5,  2437 

; r amme  r 

specif iable 

CHOL 

- 

IROfWAN 

- 

2C,  4A 

.I73C 

- 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

C-438 


A 


I 
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2223  5 discriminated  on  all  operands  but  not  result 


CHOL 

+ 

IR0^♦1AN 

+ 

5C 

J73C 

+ 

J73I 

+ 

4.8,  4.6 

PASCAL 

+ 

8.  1 

PLI 

+ 

7.1.2,  7.1.3 

CS4 

+ 

3.2.4 

J3 

+ 

2434-5,  2437 

2224  4 operation  specified  as  a procedure/function 


CHOL 

n 

IROIWAN 

+ 7A 

J73C 

n 

J73I 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

2225  4 can  define  new  operator  tokens 

CHOL  n * 

IROrWAN  - 4A,  2B 
J73C  n * 

J73I 

PASCAL 

PLI 

CS4 

J3 

2226  5 token  is  lexically  distinguishable  from  variable  identifiers 


CHOL 

n 

IROfWAN 

+ 4A 

J73C 

n 

J731 

n 

PASCAL 

n 

PLI 

n 

CS4 

n 

J3 

n 

2227  3 generic  procedures/functions 


CHOL 

+ 

IROlWAN 

+ 12D 

J73C 

+ 

J731 

+ 

PASCAL 

+ 

PLI 

+ 

CS4 

+ 

J3 

+ 

C-439 
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;W 

I 


2228  A builtin  procedures  only 

CHOL 

IRO^WAN  - 12D 
J73C 

J73I  + A. 10. 3 

PASCAL  + 10. 1,  11.1 

PLl 

CSA  + 

J3  + 2A23-30 

2229  A programmer  specifiable 

CHOL  + 

IROWAN  + 12D 

J73C  + 

J73I 

PASCAL 

PLI  + 5.A.2A,  6.9 

CSA 

J3 

2230  A discriminated  on  a single  implicit  argument 

CHOL 

IROItiAN  - 5D 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 

2231  A discriminated  on  all  explicit  arguments 

CHOL  + 

IROlWAN  + 12D,  5D 

J73C  + 

J731  + 4.10.3 

PASCAL  + 10.1,  11.1 

PLI  + 5.4.24,  6.9 

CS4  + 

J3  + 2425-30 

2232  3 define  syntax 

CHOL 

IROHiAN  - 2C 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 


C-440 
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2233  2 extensive  list  processing  facilities 

CHOL 

IROtWAN  - lA 

J73C 

J731 

PASCAL 

PLI 

CS4 

J3 

2234  2 extensive  simulation  facilities 

CHOL 

IROWAN  - lA 

J73C 

J73I 

PASCAL 

PLI 

CS4 

J3 

2235  2 ASSERT  statement 

CHOL  o 

IROIWAN  + lOF 

J73C  o 

J73I 

PASCAL 

PLI 

CS4 

J3 

2236  3 ASSUME  statement  also 

CHOL  o 

IROHiAN  o [lOFi 

J73C  o 

J73I 

PASCAL 

PLI 

CS4 

J3 

2237  2 can  authorize  or  prohibit  use  of  certain  language  features 

CHOL  + 

IROmAN  o 
J73C  + 

J73I 

PASCAL 

PLI 

CS4  +7.2.2 

J3 


C-441 


I 
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2238  3 go  to  statements 

CHOL  + 

IR0W1AN  o 
J73C  + 

J73I 

PASCAL 

PLl 

CSA  + 7.2.2 

J3 

2239  3 disabling  of  run-time  checks 

CHOL  + 

IRO^WAN  o 
J73C  + 

J731 

PASCAL 

PLl 

CSA  + 7.2.2 

J3 

22AO  3 machine  specific  data  types 
CHOL  + 

1R0^WAN  o 
J73C  + 

J731 

PASCAL 

PLl 

CSA  + 7.2.2 

J3 

22AI  3 unsafe  access  to  representation,  overlays 
CHOL  + 

IkOWIAN  o 
J73C  + 

J73I 

PASCAL 

PLl 

CSA  + 7.2.2 

J3 

22A2  3 assembly  language 
CHOL  + 

1R0^♦1AN  o 
J73C  + 

J73I 

PASCAL 

PLl 

CSA  + 7.2.2 

J3 


C-AA2 
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2243  3 non-portable  features 

CHOL  + 

IKOrWAN  o 
J73C  + 

J731 

PASCAL 

PLI 

CS4  + 7.2.2 

J3 

2244  2 specifiable  optimization  attributes 

CHOI.  + 

IROiWAN  + IIF 

J73C  + 

J73I  + 6.4,  6.5 

PASCAL 

PLI  + 5.4.46 

CS4  + 5.1.2 

J3 

2245  2 machine-dependent  parameters  environment  enquiries 

CHOL  + 

IROtWAN  + lie,  IID,  3-lD 
J73C  + 

J73I  + 1.2 

PASCAL 

PLI 

CS4 

J3 

2246  3 word  length 

CHOL  + 

IROIWAN  o me,  IID,  3-lDl 
J73C  + 

J73I  + 1.2 

PASCAL 

PLI 

CS4 

J3 

2247  3 model 

CHOL  + 

IROftlAN  + lie 
J73C  + 

J73I 

PASCAL 

PLI 

CS4 

J3 


C-443 
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2248  3 


2249  3 


2250  3 


2251  3 


2252  2 


memory  size 


CHOL 

+ 

1R0M1AN 

+ 

1 1C 

J73C 

+ 

J73I 

+ 

1.2 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

hardware  options 

CHOL 

+ 

IROHiAN 

+ 

lie 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

operating  sys 

tern 

CHOL 

+ 

IPOIWAN 

+ 

lie 

J73C 

+ 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

peripheral  equipment 

CHOL 

+ 

IROIWAN 

+ 

1 1C 

J73C 

+ 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

assembly  language... 
CHUL  + 

1K01*1AN  + HE 

J73C  + 

J73I 

PASCAL 

PLI 

CS4  + 

J3  + 


C-444 


J 


Program  Development  Aids 


2253  3 


2254  3 


2255  2 


2256  3 


2257  2 


direct  code 
CHOL 

IROrWAN  - HE 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3  + 2452 


inline  subroutines 
CHOL  + 

IRO^WAN  o [HE] 

J73C  + 

J73I 

PASCAL 

PLl 

CS4  + 8.2 

J3 


cross-reference 

CHOL 

IROmAN 

J73C 

J73I 

PASCAL 

PLl 

CS4 

J3 


1 1st Ing 
+ 

+ 13C 
+ 


+ 3.2.11.2, 


3.2.11.7 


set/used  listing 
CHOL  + 

IROfWAN  o [13G] 

J73C  + 

J731 

PASCAL 

PLl 

CS4 

J3  + 3.2.11.2,  3.2.11.7 


Integrated  loader  and  debugging  system 
CHOL  + 

IROI^IAN  + 13G 
J73C  + 

J731 

PASCAL 

PLl 

CS4 

J3 


C-445 


Program  Development  Aids 


2258  2 


2259  2 


2260  3 


2261  3 


2262  3 


program  control  of  program  overlays  (dynamic  linking) 
CHOL  - (by  extension) 

IROUiAN  + 8E 


J73C 

- (by  extension) 

J73I 

- 

PASCAL 

- 

PLI 

+ 3.2  (partly) 

CS4 

- 

J3 

- 

.ranslator  dependent  limits  specified 

CHOL 

0 

IROtWAN 

+ 13F 

J73C 

o 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 3.2.9 

number  of  identifiers 

CHOL 

o 

1ROM1AN 

+ 13F 

J73C 

o 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

number  of  statements 

CHOL 

o 

IROfWAN 

o [13F] 

J73C 

o 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

length  of  statements 

CHOL 

o 

IROlWAN 

o [13F] 

J73C 

o 

J73I 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 

C-A46 


Program  Development  Aids 


2263  3 


226A  4 


2265  4 


2266  4 


2267  4 


nesting  limits 

CHOL  o 

IROfWAN  o [13F) 

J73C  o 

J73I 

PASCAL 

PLI 

CS4 

J3 

loops 

CHOL  o 

IROMiAN  o [13F] 

J73C  o 

J73I 

PASCAL 

PLI 

CS4 

J3 

blocks 

CHOL  o 

IROIWAN  o [i3Fl 

J73C  o 

J731 

PASCAL 

PLI 

CS4 

J3 

subrout ines 

CHOL  o 

IROMIAN  o fl3F) 

J73C  o 

J73I 

PASCAL 

PLI 

CS4 

J3 


parenthesis  levels 


CHOL 

o 

lR0r*1AN 

o (13F] 

J73C 

o 

J731 

- 

PASCAL 

- 

PLI 

- 

CS4 

- 

J3 

- 
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